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MnK^G01J9/02 

CnOCOB nOJiyqEHHH H30BPA»CEHH« OBtEKTA, yCTPOftCTBO flJM Ero 
OCyiUECTBJIEHHa H yCTPOSCTBO flOCTABKH HH3KOKOrEPEHTHOrO 

oiimqECKoro h3 jiyhehiw 

H3o5peTeHHe othochtch k xexHHHecKoii ^hshkc, b HacTHocni, k HccjieaoBaHHflM 
BHyrpeHHefi cTp5nEciypH oG-bCKTOB onTHHecKHMH cpeflCTBaMH, H Mo^er 6hnb 
HcnojiLSOBaHO fljM noJiyneHM H3o6pa»ceHHH o6i>eKTa c noMomsio onTOTecKoro 
HH3KOKorepeHTHoro H3JiyHeHM npH OTarHociHKe coctohhim oraejibHBix opranoB h 
CHcreM qejioBCKa in vivo hjih in vitro, a xaioKe b TexHHHecKofi ;?HarHOCTHKe, HanpHMep, 
OTH KOHTpojiH TexHOJiormecKHx npoueccoB. 

YcTpoHCTBa noJiyHCHHH H3o6pa^eHHa oe^eicra c noMonxbio onrmecKoro 
HH3KOKorepeHTHoro HSJiy^eHHH AocraxoHHo xopoino H3BecTHBi (cm., HanpHMcp, 
ycTpoHCTBa no nax. CUIA >feJsfo 5321501, 5383467, 5459570, 5582171, 6134003, 
MCSKAyHapoflHaa 3aHBKa Jfe WO 00/16034 h flp) h npeAcxaBjunox co6oh onxHHecKH 

CB«3aHHfcie HCTOHHHK HH3KOKOrepeHTHOrO OnXHHeCKOrO H3JiyHeHHH, OnXHHeCKHH 

HHTcp^epoMeip, H ^OTonpHeMHHK, cB^saHHBiH c 6jioKOM o5pa5oTKH H HimHKaqHH. 
HHTcp^epoMexp BBmojineH oSbPmo b BH^e HHTep^epoMexpa MafiKejibcoHa (cm., 
HanpHMep, X.Cliva2 et al. "High resolution reflectometry in biological tissues", OptXett. 
A^ol.l7, No. 1/January 1, 1992; J.A.Izatt, J.G.Fujimoto et al, "Optical coherence 
microscopy in scattering media", OptLett./ VoL19, No. 8/April 15, 1994, p.590-592), jih6o 
nHTep<|)epoMeTpa Maxa-I^eH^iepa (cm., nanpHMep, J.A.Izatt, J.G.Fujimoto et al. "Micron- 
resolution Biomedical Imaging with optical coherence tomography". Optics & Photonic 
News, October 1993, Vol.4, No. 10, p. 14-19; nax. CIUA Jf9 5582171, MeHCflyHapowan 
3asfflKa Jfo WO 00/16034). Bne sasHCHMocxH ox HcnojiBsyeMOH KOHKpexHoi! cxcmbi 
onxKHecKoro HHxep4)epoMexpa oh xpa^iHixHOHHO coflep^cHx oIhh hjih jifia, 
cBexopacmenHxejw, a xaioKe HSMepHxejibHoe h onopnoe njienn. HsMepHxejiBHoe njieno, 
KaK npaBHjio, cnaS^eHO H3MepHxejn>HbiM sohj^om, name Bcero, onxoBOJiOKOHHtiM, 
BbmojraHioDTHM ^yHKLono ^^ocxasKH HH3K0KorepeHXHoro onxHHecKoro HSJiyneHHH na 
HccjieayeMBiH oG-beicx, a na KOHue onopnoro luiena ycxaHOBjieHO pe^epeHXHoe sepKajio 
(nanpHMcp, A.Sergeev et al, "In vivo optical coherence tomography of himian skin 
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microstructure", Proc.SPE, v.2328, 1994, p. 144; X. J. Wang et al. Characterization of 
human scalp hairs by optical low coherence reflectometry. Opt. Lett.A^ol20, No.5, 1995, 
pp. 524-526). Jlnsi o6ecneHeHHH npOOTJn>Horo CKaimpoBaHHa Hccjie;iyeMoro oeteicra 
pe4)epeHTHoe sepKaJio coeAHiunoT c ajieMenroM, o6ecne™BaK)ii^HM MexauHHecKoe 
nepeMemeHHe pe^epenrHoro aepKajia (nar, CIIIA>r2>fo5321501, 5459570), jra6o 
(^HKciipyioT MecTonoji05KeHHe pe^epenrHoro sepKajia, a npoAOJiLHoe cKaHHposaHHe 
ocymecTBjiHioT c noMorm>K) nbeaoajieicrpHHecKoro CKaHHpyiomero 3JieMeHTa 
(nax. POJ^o 2100787, 1997 r.), jih6o c noMombio AHcnepcHOHHo-pemexoHHOH jihhhh 
aaAep^ocH (K.F.Kwong, D.Yankelevich et al. 400-Hz mechanical scanning optical delay 
line. Optics Letters, Vol.18, No.7, April 1, 1993). HnorAa orrrmecKyio cxeMy 
HHTep4)epOMeTpa nojmocrbio Hjra HacTHHHO peajraayioT c HcnojiBsoBaHHCM onxmecicHx 
3JieMeHTOB c cocpeAOTOHeHHBiMH napaMerpaMH (nax. CIIIA>f2 5383467), ho name 
onTHHecKHe HHrep^epoMeipM TaKoro HasHaneHHfl BbmojnwiOT onroBOJiOKOHHbiMH 
(nax. CIIIA }&{o 5321501, 5459570, 5582171). 

flocTOHHCTBOM ycxpoHCTB AJW nojiyHCHM H3o6pa»ceHHH oGteKxa c noMOim>K) 
onuniecKoro HHSKOKorepeHTHoro HSJiyqemw mjiHexcH BosMOHCHocTb nojiyqeHHfl 
H3o6pa;KeHHH MyTHBix cpea c BfcicoKHM HpocTpaHCTBeHHtiM paspemeHHCM, a TaKMce 

B03M03iai0CTb HeilHBaSHBHOH AHaTHOCTHKH npH npOBefleHHH MeZtramHCKHX HCCJieflOBaHHH 

H Hepaapymaiomero KOHipojia npn TexHunecKOH AHaraocTHKe pa3jiHHHoro 
o6opyAOBaHH3i. 

HsBecTHbie ycoBepmeHCTBOBaHHH ycxpoHcxB jijui nojiyneHiui H3o6pa»ceHHH 
oGikeKTa c noMomBio oirraHCCKoro HHSKOKorepemHoro H3JiyHeHHH HanpaBjieHti, b 
MacTHOCTH, Ha noBBmieHHe paapemaiomefi cnoco6HocTu ycxpoficxBa (nanpHMep, ct. W. 
Drexler at al. "/« vivo ultrahigh-resolution optical coherence tomography". Opt. 
Lett.A^ol.24, No.l7/September 1, 1999), na cHKaceHHe HHepimoHHocm npoAOJiLHoro 
CKamipoBaHHa HCCjieAyeMoro o6i>eKTa (nax. POJsTa 2100787), na noBtmieHHe 

34>4)eKTHBH0CTH HCnOJIbSOBaHHji MOmHOCTH HCTOHHHKa OnXHHeCKOrO HSJiyneHHH npH 

o6ecneHeHHH oimiMajiBHoro cooTHomeHiiA CHrnaji/myM (nanpHMep, MeagxyHapoAHaa 
saHBKa M WO 00/16034, nax. P* 2169347, 2001 r.). 

HsMepHxejiBHbifi soha, BXOOTmHH B cocxae HSMepHxejiBHoro luiena, BtmojiHHex 
4»yHKaHio AOCxasKH HHSKOKorepeHiHoro onrHHecKoro mnynemisi na HccjieayeMBiH 
o6ieKx H BunojiHeH, kek npasnjio, b bhac onxoBOJioKOHHoro soH^a, coAepsKanmM 
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oimrqecKoe bojiokho, pa3MemeHH0e c B03MoacHocTbio npoxo^eHHH ^epes Hero 
HHSKOKorepeHTHoro oirraHecKoro H3JiyqeHHH ot npoKCHMajiLHoro KOHiia soiiua k ero 
jE(HCTajibHOMy KOHiQr, H onTHHecKyK) CHCxeMy, KOTopaa o6ecneHHBaeT 4)0KycHpoBKy 
HH3KOKOrepeHTHoro ommecKoro roJiyqenHH Ha HccjieayeMOM oGteicTe h BKJiiOHaeT, no 
MeHBmeS Mepe, oahh joiHSOBikiH KOMnoneHT c nojio^KHxejiBHOH oiriOTecKOH chjioh, a 
xaKHce CHCTCMy nonepcTOoro CKaHHpOBamiH HHSKOKorepeHraoro onxHHecKoro HSJiyHemw 
(HanpHMep, no nax. CIIIA KaNs 5321501, 5383467, 5459570, 5582171). HsMepmejiBHBiH 
30HJI BKjnoHaer, KaK npasiuio, npoTaaceHHbm Kopnyc, cHa5»ceHHWH npoflOJibHBiM 
CKBOSHbiM OTBepcraeM, B KOTopoM B npoflOJiBHOM HanpaBJieHHH pasMemeno oniOTecKoe 

BOJIOKHO. CHCTCMa nonepCTOOFO CKaHHpOBaHHH BKJUOHaer HCnOJIHHTeJILHBIH MexaHH3M, 

KOTopbm Mo^ex 6i>ixb BbmojineH b BH^e nbe303JieKrpmecKoro sjieMenxa, marosoro 
3jieKxpoflBHraxejiH, 3JieKTpoMarHHXHOH chcxcmbi hjih sjieKxpocxaxKraecKoii chcxcmbi (nax. 
CIIIA >roX2 5321501, 5383467). 

H3BecxHbie ycoBepineHCXBOBaHHfl H3MepHxejn>HBix 30huob, BxoAmmx b cocxaB 
ycxpoHCXB fljiH nojiyHCHiM H3o6pa3KeHHH o6BeKxOB c noMOiUBK) onxHHecKoro 
HH3KOKorepeHXHoro HSJiyneHna, HanpasjieHLi, b nacxHOcxn, Ha oGecneneHHe 
B03M03KH0CXH nojiyqcHiw H3o6pa^eHHH xoHKHX cocyflOB (nax. CIIIA 55821721), Ha 

0nXHMH3aUHK) KOHCXpyiaHHH 30Hfla C XOHKH SpeHHfl nOJiyHemiH MaKCHMaJIbHOH 

aMnjiHxy^^Bi oxKjiOHeHHja nyHKa onxHHecKoro HSJiyqenHH npH orpaHineHHBix pasMcpax 
Kopnyca onxoBOJiOKOHHoro 30Hfla (nax. PO M 2148378, 2000 r.). 

H3BecxHbie ycxpoHCXBa jum nojiyncHna HsoSpa^emw oe^eKxa c noMomtio 
HH3KOKorepeHXHoro onxHHecKoro HSJiyneHH^ peajmsyiox, b cymaocxH, ooth h xox 5Ke 
cnoco6 nojiyHeHHH H3o6paMceHHH o6BeKxa, onncaHHbiH, nanpiiMep, b 
nax. CIIIA JfaNo 5321501, 5383467, 5459570, 5582171, nax. PO 2148378, KOxopbiH h 
^jiHCxcH GjiBwcaraiiHM anajioroM paspaGoxanHoro cnocoGa nojiyqeHHH H3o6pa^eHHH 
oGteKxa. TIo cnocoGy, HSsecxHOMy no nax. PO JSTs 2148378, HH3KOKorepeHXHoe 
onxHMCCKoe HSJiyneHHe HanpasjiHiox OOTOBpeMeHHO na HCCJieflyeMbrii oG-bCKX h no 
pe^epenxHOMy onxHnecKOMy nyxH. IIpH 3xom ynoMnnyxoe onxunecKoe HSJiyHeroie 
HanpaBjiHiox Ha HCCJie;iyeMi>iH o6i>eKX Hepe3 onxHHecKjoo CHCxeMy, Koxopaa 
o6ecneHHBaex 4>o^c^o^^ HusKOKorepeHXHoro onxOTtecKoro mjiyneKHH na 
HCCJieflycMOM oG-beKxe, npH oflHOBpeMCHHOM nonepeHHOM cKaHHpOBaHHH ynoMHHyxoro 
onxmecKoro H3jiyHeHHH no nosepxHocxH, npH6mi3Hxem>HO opxoroHajibHoii 
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HanpaBjiemno pacnpocipaHeHHfl ynoMHHyxoro onxHHecKoro HSJiyHCHHa. Saxeivi 
CMentHBaiOT onxHHecKoe HSJiyHeroie, BepnyBineec^ ox HCCJieflycMoro o6ibeKTa, h 
onTHHecKoe HSJij^cHHe, npomcOTi^ no pe4)epeHTHOMy onxuHecKOMy nyra, h 
OTo6pa>KaK)T HHreHCHBHOcrt oirrmecKoro HanyneHHa, sepHyBmerocH ox HCCJie^tyeMoro 
o6T>eKxa, HcnojiB3yH jum 3Xoro oirtmrecKoe HSJiyneHHe, HBJWiomeecH pesyjibxaxoM 
yKasaHHoro cMemeHHH. KpoMe xoro, ocymecxBJwiox npowJi^Hoe CKaHHpoBaHHe 
HCCJieziyeMoro o5i>eKxa, hsmchh^ no aaflanHOMy saKony, no MemmeH Mepe, na 

HeCKOJIbKO fleCflXKOB flJIHH BOJffl HH3K0KOrepeHXHOr0 OnXHHeCKOrO HSJiyMCHHH, paSHOCXb 

onxmecBaix othh nyxeii ana HH3KOKorepeHXHoro onxmecKoro H3JiyHeHi«i, 
HanpaBjiHeMoro na HccjieayeMHH o6i>eKx, h HHSKOKorepenxHoro onxHnecKoro 
H3JiyqeHHH, HanpaBJiaeMoro no pe^epemHOMy nyro. 

Ejm^HiimM anajioroM pa3pa6oxaHHoro ycxponcxBa jinsi nojiyHemw 
H3o5pa:KeHHfl oGiexxa aBjwexc^ ycxponcxBO no yKasaHHOMy Bbnne nax. P<1) Nq 2148378. 

YCXpOHCTBO COflep^KHX OnXHHeCKH CBH3aHHbie HCXOHHHK HH3KOKOrepeHXHOrO 

onxHHecKoro HSjiyHCHM, HHxep4)epoMexp, h, no Mem>meH Mepe, ooth i^oxonpHeMHHK, 
Bbixoa Koxoporo CBflsan c 6jiokom o6pa6oxicH h HHflHKauHH. Ifaxep^epoMexp BKjnoHaex 
onxHHecKH CB^saHHbie cBexopacmennxejib, H3MepHxejn>Hoe h pe^epeHXHoe njie™, npH 
3X0M H3MepHxejiBHoe njieno cHa6»ceHo ycxpoflcxBOM jiocxaBKH HHSKOKorepenTHoro 
onxHraecKoro mnyHcwm, BbmojmeHHbiM b BH^e onxoBOJiOKOHHOro 3oiiaa. YnoMaHyxoe 
ycxpOHCxBO AOCxaBKH HH3KOKorepeHXHOro onxmecKoro HSJiynerow coa^P^chx 
onxmecKoe bojiokho, paaMemeHHoe c bosmojkhocxlk) npoxo^eroiH nepes Hero 
HH3K0KorepeHXHoro onxunecKoro HSJiy^eHH)! ox npoKCHManLHoro KOHua ynoMHHyxoro 
ycxpoHCxsa ;^ocxaBKH k ero OTCxanbHOMy KOHi^y, onxmecKyio CHCxeMy, Koxopaa 
o5ecneHHBaex ^OKycwpoBKy HHSKOKorepenxHoro onxinecKoro HSjiyneHHa na 
HCCJieAyeMOM o6i>eKxe h BKmonaex, no MeHbmefi Mepe, nepBbiS jiHHSOBbiH KOMnoHenx c 
nojio^orrejibHoii onxmecKoii chjioh, a xaicace cHCxeMy nonepeTOoro CKaHHpoBaHHH 
HH3KOKorepeHXHoro onxmecKoro HSJiyHcmw. OnxaqecKoe bojiokho BXOjOHx b cocxaB 
ynoMHHyxoH chcxcmm nonepennoro CKaHHpoaaHiifl, KOxopaa BBmojiHCHa c 
B03M0)KH0cxi>K) nepeMcmcHHa xopua jmcxajibHoii nacxH onxH^ecKoro BOJioKHa no 
noBepxHOcxH nonepeHHoro CKamipoBaHHH b nanpaBJieHHH, npH6jiH3HxejifaHO 
nepneHAHKyjiflpHOM och onoHMecKoro BOJiOKHa. 

BjDMcaiiniHM aHanoroM pa3pa6oxaHHoro ycxpOHCxsa flocxasKH 
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HHSKOKorepeHTHoro oirraHecKoro KSJiy^emM HSjiaercH oiitobojiokohhlih soha, 
OTJifflomnfiM HacTBK) onraqecKoro HHrep^epoMerpa no yKasoHHOMy Bume nar. PO K2 
2148378. OnroBojiOKOHHBiH 30ha co;iepKHT oirrmecKH CBHsanHbie oniOTecKoe botokho, 
pasMemeHHoe c BoaMOHCHOCitiK) npoxo^eHHH ^epea Hero HHSKOKorepcHXHoro 
oiTTHHecKoro HSJiyHeHHfl OT npoKCHMajiBHoro KOTOa onroBOjioKOHHoro 3oiiaa k ero 
AHCTajiBHOMy KOHi^, H onTHHecKyK) CHCTCMy, KOTopaa oSecneHHBaex 4)OKycHpoBKy 
HH3KOKorepeHTHoro oiriHHecKoro H3JiyHeHiw na HCCJieiiyeMOM o5i»eKTe h BKraoHaer, no 
MeHBineH Mepe, nepsBii! jihhsobkbS KOMnoHCHT c nojiOHoiTCjiSHofi onTmecKoii chjioh, a 
Taicace CHCTCMy nonepeHHoro CKaroipoBaHHH HHSKOKorepeHiHoro onraHecKoro 
HSjiyneHiM. OmnHecKoe bojiokho bxozcht b cocxaB ynoMHHyTofl cmctcmli nonepeHHOro 

CKaHHpOBaHHH, KOTOpaH BbfflOJmeHa C B03MOMCHOCTbK) nepeMemCHHH TOpua AKCXaJIBHOH 

nacTH oDTHHecKoro BOJiOKHa no nosepxHOCTH nonepCHHoro CKaHHpoBaHiM b 
HanpaBjieHHH, npH6jiH3HTejibHo nepneHOTKyjwpHOM och onraqecKoro BOJiOKHa. 

HejiocTaTKOM cnoco5a, sBjuaonierocsi dmcKawmu anajioroM, raK ^e, kbk h 
ycTpoHCTBa, ero peajnoyion^ero, h onxoBojiOKOHHoro 30Hfla, BBmojnwiomero 4)yHKUHio 
AocxaBKH HH3KOKorepeHTHoro onrnqecKoro mjiyneumi na nccjieayeMbm o6ibeKT h 
mjimomerocH nacTfaio ycxpoiicTBa no nar. PO K2 2148378, pasHO kbk h flpyrax 
H3BecTHiJx xexHOTCCKHX pemeHHH, npeflHasHaHeHHwx rjir nojiyMemifl H3o6pa>KeHHH 
oGikeicra c noMon^ omnHecKoro HHSKOKorepeaTHoro H3JiyHeHHH, HBjiaexcH to, hto 
nojiyqaeMOe H3o6paMceHHe njiocKoro o6i>eKTa bbitjwott HCKpnBJieHHBiM. 3to 
ncKpHBJieHHC CBHsaHO c oco5eHHOCTbK) nocTpoeHHH H3o5pa^eHHfl no 
HHTep^epeHUHOHHOMy CHraajiy, jrojiaionteMycH pesyjibTaxoM CMemenHJi onTmecKoro 
H3JiyHeHHH, BepHysmerocH ox Hccjie^yeMoro o6i,eKTa, n HSJiyneHnH, npome^mero no 
pe4)epeHTH0My nyra. H3BecTH0» nro yKasaHHMH nHTep4)epeHizHOHHi,m cHraaji B03HHKaeT 
npn paseHCTBe onnrqecKHX ahhh nyreil zum HH3KOKorepeHTHoro onxHHCCKoro 
H3xiyHeHHH, HanpaBXMeMoro na HccjiesyeMLifi o6teKT, h HHSKOKorepeHXHoro 
omrpiecKoro HSJiyneHUfl, HanpaBjiaeMoro no pe4>epeHTHOMy nyra. OOTaKO, Bpem 
pacnpocTpaneHHa HHSKOKorepeinHoro onxHqecKoro HSjiyHemiH ot tohck na nnocKOH 
noBepxHOCTn nonepeiHoro CKaHHpoaaHiui, pasHO yAajienHux ox onxwHccKOH och 
ycxpoHCTBa, no cooxBercxByioimix conp^eHHbix tohck b hjiockocxh H3o6paHceHHK, 

paSJIHHHO. n03T0My, B TO BpCMH KOK OnTHHCCKafl JVmm nyXH HH3KOKOrepeHXHOrO 

onrmecKoro HSJiyneHiw, pacnpocxpanmomerocH no pe^epemHOMy nyra, HensMeHHa, 
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ormnecKas juwbsl nym HuaKOKorepeHiHoro onxiiqecKoro HajiyHemu, HanpaBJUieMoro 
Ha Hccjiej[^eMuii o6i>eKT, npn nonq)eHHOM CKaHHpOBaHHH He flBjiHercx kohctehtoh, hto 

npHBOAHI K HCKpHBJieHHK) ^OpMHpyeMOIX) H306pa^HHH. 3tO BOmO HE ^^HF. 19, T^^e 

npHBe^eH npHMep H3o6pa3KeHHA» nojiyneHHoro HSBeciHBiM nyreM, a xaicsce na ^ur. 8, 9 h 
10, HJunocTpHpyiomHX nocrpoeHHe H3o6pa:KeHHJi c noMombio HSBecTHBix TexHHHecKHx 
pemeHHH. Ha ^ht. 8, 9 h 10 noKaaaHbi, cooTBercTBeHHO, jihhhh 31, 34, 35, 
cooTBercTByiomHe reoMexpHqecKOMy Meciy to^ck, ao Koropiiix onnnecKaa n^nma nym 
HHSKOKorepeHTHoro onrmecKoro HanyneHKH, HanpasjifleMoro na HccJiezQreMUH od-beicr, 
HMeer owHaKOByio BejnraiHy npa pacnpocTpaHeHHH or cooxBercTByioniHx 
conp^KeHHMX TO%K Ha njiocKoM nosepxHOCTH 28 nonq)eHHoro cKaHnpoBaHH^, pa3Ho 
yAajieHHKix or omHHecKOH och ycrpoilCTBa. Hs pHcyHKOB bhaho, hto jihhhh 31, 34, 35 
HMeioT KpHBHSHy. KpoMC Toro, B cjiyqac, Koraa noBepxHOCTb nonepeHHoro 

CKaHHpOBaHHH HMeCT KpHBH3Hy, HdHpHMep, KOrW OniHqeCKOe BOnOKHO B 
OHTOBOJIOKOHHOM SOHfle BbmOJIHHeT 4>yHKUHK) yiTpyrOH KOHCOJIH, BOSHHKaCT 

flonojiHHTe<7iBHafl a6eppaipiH, KOTopan xaic^e bhocht bkjiea b HCKpHsneHHe 
^opMHpyeMoro HaoSpaaceKHfl. JSpyndu HeAOCxaxKOM HSBecniBix xexHHHecKHX pemeHHH 
HBjMexcH 4^HKCHpoBaHHoe nojio^cHHe Mecxa $OKycHpoBKH HanpaBJiHCMoro na oG-beKT 
HH3KOKorepeHXHoro onrHHCCKoro HSJiyneHKH, b xo BpeMH KaK MecxonojioaceHHe OKHa 
KorepeHXHOcxH npn npoAOJiBHOM cKaHHpoBaHHH HSMCHJiexcH, HTO orpaHHMHBaex 
noneperaoe paspemeHHC cnoco6a h peajmsyionmx ero ycipoiicxB, oco6eHHO npn 

SHaHHXeJIBHOH rJiy6HHe CKaHHpOBaHHH. IIpHMHHOH HBJIfleXCH CHJIbHaH AH^paKUHOHHan 

pacxoAHMOCXb ocxpoc4>OKycHpoBaHHoro H3JiyqeHH)i, h, KaK cjieACXBHe, Majian rjiy6HHa 
pesKocxH. TaK, rjiySHHa pesKocxH ajw FayccoBa c^OKycHposaHHoro nyroa cocxaBJiaex 
d = 7iaV4A., FAe a - AHaMcxp nepexflxocH nywa, X - AJiHHa bojihbi, 7t=3.1416. 
CooxBexcTBeHHO, AHH xHiiHHHbix napaMcxpoB a =0.005 mm, X = 1300 km, rjiy6HHa 
pesKOCTH cocxasjwex Bcero 0.015 mm (15 ^m). fljuj oOecncHeHHa BbicOKoro nonepcHHoro 
paspemeHHH npn 6oJibnioii rjiy6HHe npoAOJibHoro CKaHHpoBaHHH b hsbccxhbix 
yCXpOfiCTBaX npOH3BOAHX CHHXpOHHOe CKaHHpoBaHHe nojio^ceHHH 
nepexHMCKH, x.e. Mecxa ^OKycnpoBKH onxHHecKoro HSJiyHeHHH, nyrcM nepeMemenHH 
OAHOH H3 jniH3 OHTHHecKOfi CHCxcMii, H HOJio^eHHH OKHa KorepeHXHOCTH HyreM 
CKaHHpOBaHHH pasHOCXH AHHH luieH HHxep4)epoMexpa. TaKoii hoaxoa 6bui anepswe 
opoAeMOHCxpHpoBaH B CT. IzBtt, JA, Hee, MR, Owen, GM, Swanson, EA and Fujimoto, 
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JG, 1994, Optical coherence microscopy in scattering media. Optics Letts. 19, 590-592, h 
nojiy^iHJi HasBaHHe ornHnecKofi KorepeiiiHofi MHKpocKonHH (OKM). Bee HSBecTHtie 
peajfflsauHH OKM BwnojrainoTCfl nyicM EwnojineHHa axux OTyx CKaHHposaHHH 
(nojioxceHHX Mccxa $0KycHp0BKH H nojiosKCHH^ OKHa KorepeHTHOCTH) c noMombK) OTyx 

HeSaBHCHMHX CHHXpOHHO pa60TaiOmHX yCipOHCTB. CHHXpOHH3amW 3THX yCTpOHCTB 

nBjMexcH caMOCTOflTeJttHoii h A0BOjn>HO cno^icHoil HH»ceHepHOH aaflaneH, h cjio^khocth 
HapacTaHTT no Mcpe yBejimeHM cKopociH SBOAa H3o6pa3KeHHfi. 

TaKHM oGpasoM, aaflaneii, na pemcHHe Koxopoil HanpaBJieno HacxoHmee 
H3o6peTeHHe, SBm&tcsi pa3pa6oTKa cnocoSa nojiy^eHHH H3o6pa3KeHiM o6i>eKTa c 
noMombK) ommecKoro HioKOKorepemHoro HSjiyHeHiw h ycxpOHCTBa jsm ero 
ocymecrBJiemifl, a laioKe ycrpoficTBa flocxaBKH HHSKOKorepeHXHoro onrHHecKoro 
Hsnyqemifl, HBJiaiomeroc^ toctbio ycrpoiiCTBa niui nojiyHeHHfl H3o6pa5KeHiw oeteKra c 
yjiyHmeHHMMH aKcnjiyaxaimoHHUMH xapaKxepHCTHKaMH, KOTOpbie nosBOjiaioT 
4)opMHpoBaTb HeHCKaaccHHoe, luiocKoe HsoSpa^eHHe njiocKoro o6T,eKTa HccjieflOBaHiw. 
flpyroH 3a;iaHeii jiBJMeTCM noBbimcHHe nonepeHHoro paspemeHHH cnoco5a nojiyHenHfl 
H3o6paMceHHa oSteKxa, peajrasyiomero ero ycTpoflcxBa h ycTpoHCXBa flOCxaBKH 

HHSKOKOrepeHTHOrO OnTHHeCKOrO HSJiyHCHHH. 

CymHOCTb pa3pa6oTaHHoro cnocoGa nojiyHeHHH H3o6pa3KeHHH oS-heKxa 
3aKJiK)qaeTCH b tom, hto xaK »ce, KaK h b cnocoGe, KOXopBiH OTJiHercH 6jiHH(aHiimM 
aHaJioroM, HH3KOKorepeHTHoe onxHHecKoe HSJij^eHHe nanpaBJMioT oOTOBpeivieHHO Ha 
HCCJieflyeMwfl oSteKx h no pe^epenTHOMy nym, IIpH 3tom ynoMHHyxoe onTHHecKoe 
H3nyMeHHe nanpaBJiaiOT na HCCJieAyeMtm oGieKT Mepe3 onxHHecKyK) cHCxeMy, Koxopan 
o6ecneHHBaex 4)OKycHpoBKy HHSKOKorepeHxaoro onxiiHecKoro HSJiyneHKH Ha 
HCCJiejiyeMOM oGteKxe, npw o^iHOBpeMeHHOM nonepeHHOM CKaHHpoBaHHH ynoManyxoro 
onxmecKoro H3JTyHeHHH no noBepxHOCXH, iipH6jiH3HxejifcHO opxoroHajibHoii 
HanpaBneHHio pacnpocxpaHeHHa ynoMJiHyxoro onxHHecKoro HSJiyneHiw. SaxeM 
cMeixMBaiox H3JiyHeHMe, BepnyBmeeca ox Hccne;tyeMoro oCteicxa, h HSJiyneHHe, 
npomeADiee no pe^epenxHOMy onxHHecKOMy nyro, h oxo5pa3KaK)X HHxeHCHBHOCXb 
onxHHecKoro HSJiyneHHH, BepnyBmerocM ox HccjiejiycMoro oG-beicxa, HcnojiBsyji jvib 3Xoro 
onxHHecKoe PDJiyneHHe, HBJimomeecH pe3yjiBxaxoM yKasanHoro CMemeHM. 

HoBBiM B pa3pa6oxaHHOM cnoco6e HBjwexca xo, hxo KoppeKxnpyiox CMsaHHyio c 
nonepeHHBiM cKanHpoBaHHCM a6eppaumo onxHHccKOH ajihhbi nyro HH3KOKorepeHTHoro 
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onnnecKoro mnynesBs^ HanpasJuieMoro Ha nccjieAyeMbiS o6i>eKr, nyreM odecneHeHHn 
nocTOflHCTBa BpeMCHH pacnpocTpaHeHHH HHSKOKorepeHXHoro omH^ecKoro HSJiyneHHH or 
sa^aHHo^ To^KH Ha noBepxHocTH nonepeHHoro CKaHHpoBaHH)i ao cooTBercTByiomeil 
conp«aceHHoM to^ikh b tuiockocth H3o6pa^eHHH b npe;ienax nosm apeHM. 

]J[ejiecoo6pa3HO juis sa^iaHHBix koopothet aa noBepxHocra nonepeHHoro 
CKaHHpOBaHHH Aono;iHHTejiBHO ocyiaecTBJiHTb iipo;c(OJibHoe cKaHHpoBaHHe, H3MeH^ no 
aaj^aHHOMy aaKony paanocTb ormnecKHx ajmh nyrefi juisi HHSKOKorepeHTHoro 
onTHqecKoro HSJiyHemM, HanpasjueMoro na HCCJieflyeMUM o6'EeKT, h 
HHSKOKorepeHTHoro oiraraecKoro HajiyneKHH, HanpaBJiaeMoro no pe4>epeHTHOMy nyro. 

B nacTHOM cjiyqae pasHocxB onraMecKHx ;vihh nyrefi jsjih HMSKOKorepeHTHoro 
onrmecKoro HSjiy^eKHH, HanpaBjweMoro na HCcneayeMBiH oG-beicT, h 
HHSKOKorepeHTHoro omiraecKoro HajiyneHiM, nanpaBJMeMoro no pec^epeHXHOMy nyra, 
HSMeHAiOT, no MeHBmeii Mepe, Ha necKOJiLKO AecaiKOB ajihh bojih HHSKOKorepeHiHoro 
onxHHecKoro HSJiyqeHHH. 

B ^ipyroM HacTHOM cjiynae HaMeneHHe pasHOcro onraqecKHx ^ijihh nyren ^^jih 
HH3KOKorepeHTHoro onraiecKoro nanyHeKHfl, HanpaBjweMoro na HccjieziyeMBiH oGteicT, 
H HHSKOKorepeHTHoro onxHHecKoro HSJiyHCHHW, HanpaBJWCMoro no pe^epenrHOMy nyro, 
ocymecTBJiaiOT nyrew HaMeneKHH onrOTecKofi jxmnhi nyra ajw HHSKOKorepenTHoro 
onTHHecKoro HSJiynenHH ox noBepxHOCxn nonepeHHoro CKanHpoBaHHA ao onxHHecKon 

CHCXeMbl. 

B ApyroM HacxHOM cjiy«iae HCCJie^^yeMHM oSteKXOM OTjiaexcH 6HOXKaHb mchbofo 
opraHH3Ma. 

B KOHKpexHOH peajiHsaiiHH axoro Hacraoro cjiynaa HccjieAyeMBiM oSmkxom 
HBjiflexcH BHyxpeHHM nojiocxb hchbofo opranHSMa. 

B KOHKpexHOH peajiHsamiH b KanecxBe ynoMflnyxoro HHSKOKorepenxHoro 
onxmecKoro HSJiyHeraiH ncnojibsjTOx onxH^ecKoe HSJiyneHHe bhahmofo hjih 6jiH»cHero 
HK jinanasoHa fljinn bojih. 

Cyn^iocxb pa3pa6oxaHHoro ycxpoficxBa mm nojiynenHH H3o6paKeHHH oG'texxa 
3aKJiK)Haexc« b xom, hxo oho xaK ace, KaK h ycxpoHCXBo, Koxopoe ^sjwexcH 6jiH)KafiuiHM 
ananoroM, cojiiepjKHX onxn^ecKH CBHsaHHBie hcxohhhk HHSKOKorepeHXHoro onraHecKoro 
H3Ji)"ieHHH, HHxep(|»epoMexp, h, no MeHBrneii Mepe, ooth 4*^>TonpHeMHHK, bbixoa 
Koxoporo CBasaH c Gjiokom o6pa6oxKH h HHOTxaimH. HHxep4)epoMexp Bicmonaex 
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onTHHecKH CBH3aHHbie CBexopacmeiiHTejib, HSMepHrejitHoe h pe$epeHTHoe luieHH, a 
HSMepHTejiBHoe luieno CHa6KeH0 ycrpoficTBOM AocraBKH miSKOKorepeifiHoro 
onxHHecKoro HSJiyneHHa. YcTpoHCTBO flocxaBicH co^epxcHT oirraqecKH CBH3aHHMe 
onTHMecKoe bo/iokho h oirraqecKyK) CHCXCAiy, a raioKe CHcreMy nonepe^oro 

CKaHHpOBaHHH HHSKOKOrepeHTHOrO OnTHHCCKOrO H3JiyqeHHH. OriTHHeCKOe BOJIOKHO 

pasMemeHo c bosmohchoctlk) npoxowieHHH qepes nero HHSKOKorepeHXHoro 
oimiHecKoro HSJiyqemM or npOKCHMajiBHoro KOHi^a ycrpoHCXBa flocraBKH k ero 
OTcxajiBHOMy KOHuy, a oirmHecKaH CHcxeMa o6ecneHHBaeT ^oKycwpoBKy 
HHSKOKorepcHTHoro oiriOTecKoro HSJij^eHHfl na Hccjie^iyeMOM o5i»eicTC. OniOTecKaa 
CHcxeMa BKjnoHaer, no Menbmefi Mepe, nepBuii jiHH30BBra KOMnoHCHx c nojio}JCHTejttHOH 
onxHHecKOH CHJIOH, a oirnnecKoe bojiokho bxoaht b cocraB ynoMHHyroH chctcmw 
nonepeTOoro CKaHHpoBaHHH, KOTopaa BbmojiHena c BosMo^ocTbio nepeMemeHiw xopaa 
jElHcxanBHOH HacTO orrraHecKoro BOJiOKHa no noBepxHOCra nonepeHHoro CKaHnpoBajma b 
HanpaBjieHHH, npH6jni3HTejn>HO nepneimHKyjMpHOM och onxKraecKoro BOJiOKHa. 

HoBbiM B pa3pa6oTaHHOM ycxpoHCTBe mm nojiy^CHiM n3o5pa»ceHiiH oG-beKTa 
HBjmercfi TO, HTo onxHHecKaH cHcrcMa onxoBOJiOKOHHoro sonm BbuiojiHeHa c 
B03M0»cH0CTbK) KoppeKOHH a6eppauHH onTHHecKOH AJiHHbi HSMepHxejibHoro rniena, 
CBKsaHHOH c nonepe^HbiM CKaHHpoBaHHeM. IIpH 3tom ynoMmyraa onTHMecKaa CHCxeMa 
co;iep3KHT, no MeHtmefi Mepe, BTOpOH jihhsobbih KOMnoHenx c nojio^arrejiBHoi! 
onraiecKofi chjioh, ycraHOBJieHKbiit 3a ynoMHHyrbiM nepBWM jihhsobmm KOMnoneHTOM. 

B HaciHOM cjiynae noBepxHocxb nonepeHHoro CKannpoBaHiM xapaKxepHsyexcH 
msimHoU ox nyjiH kphbh3hoh. 

B KOHKpexHoft peajiHsaipiH 3xoro ^^acxHoro cjiynaa ynoMnnyxoe onxH^ecKoe 
BOJIOKHO Bbmojmaer ^yKKsmiO ynpyroH kohcojih h saKpenneHO b onopnoM sjieMCHxe, 
BxoAfliueM B cocxas onxoBOJioKOHHoro 30Hfla. 

B j^pyroM nacxHOM cjiynae nepBwii h Bxopofi jmnsoBbie KOMnoHCHxti onxHHecKoii 

CHCXCMbl paSMemCHbl npH6jIH3IiXeJIBHO KOH^OKajmHO. 

B flpjTOM HacxHOM cjtyHac nepBbifi jiHHSOBbm KOMnoneHx onxunecKOH cHCxeMbi 
pasMen^eH Ha paccxoaHUH, npH6jui3HTejibHO paBHOM ^oKycnoMy paccroHHHio axoro 
jiHHsoBoro KOMnoneHxa, ox noBcpxHOCXH nonepeHHoro cKaHHpoBaHHH, a paccxoKHHe 
Me>Kfly nepBbiM h sTopbiM xoiHSOBbiMH KOMnoHenxaMH onxH^iecKoii CHCxeMbi oxjnnaexc^ 
ox paccxoAHHfl, cooTBexcxByiomero KOH^oKanbHOMy pacnojiOHcenHio ynoManyxbix 



• 
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JIHH30BBIX KOMnOHeHT OIITHHeCKOH CHCTCMBI HE BejIHHHHy S], CB£3aHHyK» C ^lOKyCHBIM 

paccTOHHHeM Fi nepBoro jnoiscBoro KOMnoneHxa onnnecKOfi chctcmli h pa^HycoM R 
KPHBH3HBI noBepxHocTH nonepeHHoro CKaHnpoBaHHH cooiHomeHHeM: 

6i = (F0'/R. 

B flKTOM HacTHOM cjiyqae nepBWH nnHaoBtifi KOMnoHeirr onrHHecKoii CHCxeMbi 
CMemeH Ha paccTomffle 82 or nojio^KCHiM, npn KoropoM paccroflHHe ox axoro jraHSOBoro 
KOMnoHeHxa no nosepxHOCTO nonepeHHoro CKaHnposaHivi npH6jiH3iiTejiBHO pasHo 
^oKycHOMy paccTOHHHK) 3Toro jiHH30Boro KOMnoHeHTa, a paccTomme MGSKffy nepBLiM h 

BTOpBIM JIHHSOBblMH KOMnOHCHTaMH OmHHeCKOfl CHCXeMM OTJIHqaeTCfl ox paCCTOffilHfi, 

cooTBexcTByiomero KOH$OKajibHOMy pacnojioaceHHio ynoManyrMx jihhsobiiIx KOAoioHeHT 
on-nraecKoii cHCxeMbi Ha B^namay 83, onpeaejifleMyio cooiHomeHHeM: 

53S(F0V(R + S2). 

B ApyroM qacTHOM cjiynae ycrpoucTBo flOCxaBicH HHSKOKorepeHXHoro 
onTHHecKoro HanyHemiH BBmojineHo b BH^e onroBOjioKOHHoro sohw. 

B ApyroM HacTHOM cjiy^ae, no Menbinea Mepe, caho hs luien HHrop^epoMexpa 
AonojiHurejibHO cHaSMceHO ycipoftcTBOM ajm npoAOJibHoro CKanHpOBamifl HccjieAyeMoro 
oG-beKxa. 

B KOHKpexHOH peajmaauHH 3Toro qacxHoro cnyqaa ycipoHCXBO jum npo;iojibHoro 
CKaHHpoBaHHH pasMemeHo b HSMepuxejibHOM luiene HHxep^epoMexpa h BunojmeHO 
o6ecneHHBaK)mHM HaMeneHHe onxH^ecKofi nnmn>i y^acxKa H3MepHi«jiBHoro Euiena ox 
noBepxHocTH nonepeHHoro CKanHpoBaHHH jio onxHnecKOH chcxcmbi. 

B nacxHOM cjiynae 3xofi kohkpcxhoh peajmsaHHH npn nojiyneHHH H3o5paHceHHfl 
noflnoBepxHocxHOH nacxH HCCJie^yeMoro o6i»eKxa K03$4)HUHeHx M yBemrqeHHH 
onrmecKOH cHCxeMti CBH3aH c noKasaxe^M Ni npeaoMjieHHa HCCJie^yeMoro o6i>eKTa 
cjiejayioinHM o6pa30M: M = 1/ N). 

B MacxHOM apyroM cjiynae axofi KOHKpexHofi peaxrasauHH npH nojiyHeHHH 
H3o6pa3KeH™ npo^Hjw HCCJieayeMoro o6i>eKxa K034)4)HimeHx M yBejiKHeraw 
onraHecKOH chcxcmli cB«3aH c noKaaaxejieM N2 npejioMjierow cpejxbi, conpHKacaiomefic^ 
c noBcpxHocxbio HccjieayeMoro oSiCKxa, cjie^iyiomHM o6pa30M: M = 1/ N2. 

B ApyroH KOHKpexHOH peajiHsauHH ycxpoiicxBo ajih npofloJitHoro cKaHHpOBaHHa 
pasMemeno BHyxpH ycxpoHcxBa AOCxasKH HHSKOKorepeHXHoro onxinecKoro HSjiyneHH^. 

B flpyroM HacxHOM cjiyqae xopeu ffHCxantHOH nacxH onxH^ecKoro sojioKHa 
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cHa6:KeH ^ecTKO CKpeiuieHHoli c hhm AamcpojiUHSoit. 

CymHOCTbK) pa3pa6oTaHHoro ycrpo^cTBa AOcxaBKH HHSKOKorepemHoro 
onxHHecKoro HSJiyneHHA sbjui&jccsi to, hto oho tok see, ksk h ycxpoHCXBO aoctobkh, 
flBJunonieec^ dmoKaMniM aHanoroivi, coAepxcuT oimiHecKii cBflsaHHBie onxiiHecKoe 
BOjioKHo, pasMemeHHoe c B03Mo»aiocTbio npoxoK^enuii nepes Hero HHSKOKorepeHTHoro 
oirnnecKoro HSjiyHeHHH ot iq)OKCi{Majn»Horo KOHua ycrpodcxBa AOdaBKH k ero 
WcrajibHOMy KOHiiy, h omHqecKyio CHcreMy, KoropaA odecneHHBaer ^oKycupoBKy 
HHSKOKorepeHTHoro oimnecKoro HSJiy^enrai Ha HccjiejiyeMOM oS'beicre. QniHMecKaA 
CHcreMa BKjnoHaex, no MenbineS Mepe, nepBiiiH jiHHSOBbiH KOMnoHenr c nojioxcHrejibHoit 
oimnecKoil chjioh» a laioKe cncreMy nonepeHHoro CKaHHpoaaHHH HHSKOKorepeHiHoro 
oimnecKoro HSJiyHemifl. OnxHHecKoe boaokho bxoaht b cocras ynoMimyTOH chctcmki 
nonepeHHoro CKamipoBaHPiH, KOtopa^ BbinojnHeHa c bosmohchoctbio nepeMemenHfl xopua 
jmcxajibHoS HacTH omnHecKoro BOjiOKHa no noBepxHOcm nonepeHHoro CKanHpoBaHKA b 
HanpaBJieHHH, npH6jiH3ifTeJiBH0 nepneH;piKyji»pHOM och onrHHecKoro sojioKHa. 

Hobbim b pa3pa6oTaHHOM ycTpoftcTBe flOcxaBKH HH3KOKorepeHTHoro onTHHecKoro 
HSJiyHeHHfl HBJUjeTCfl TO, HTo ynoMOTyxafl onTHMecKaa CHCTCMa BbinojineHa c 
B03M02CH0CTbK) KcppcKHHH CBji3aHH0ii c nonepeHHfciM CKannpoBaHHeM a6eppauHH 
onrmecKOH fl^jmnhi nyra HHSKOKorepeHraoro onuraecKoro H3JiyHeHHH, npoxoAHmero 
nepes ycrpoficTBO j^ocraBKH. IIpH 3tom onroHecKaa cHCTeMa co^ep^x, no MeHBiuefl 

Mepe, BTOpOH JIHH30Bbm KOMnOHCHT C nOJIO^OTTeJIbHOH pnTHHeCKOH CHJlOil, KOTOpBIH 

ycTanoBJieH 3a ynoMHHyrbiM nepBtiM jihhsobbim KOMnoHenroM. 

B HacTHOM cjiy^ae noBepxHocxB nonepenaoro cKanHpoBanHH xapaKxepHsyercji 

OTJIHHHOH or HyJIH KpHBH3HOii. 

B KOHKpexHOH peajiH3aij5HH 3Toro HacTHoro cjiy^aa ynoMflHyroe onxiiHecKoe 
BOJioKHo BtmojiMeT ^yHKUHK) ynpyrofi kohcojih h saKpeiuieno b onopnoM ajiCMeHre, 
BXOA^eM B cocxaB ycxpoHCTBa flOCxaBKH HH3KOKorepeHTHoro onxOTecKoro mnynemisi. 

B flpyroM nacTHOM cjiynae nepBufi h Bxopoii jmnsoBwe KOMnoaenxbi onxHHecKOH 

CHCXeMbl pa3MemeHbl npH6jIH3HTeJIbH0 KOH^OXajIbHO. 

B flpyroM nacTHOM cjiynae nepBtm jiHHsoBbiii KOMnoneHT onxHHecKOH cHcxeMbi 
pasMemen Ha paccTOHHHH, npH5jiH3HTejn>H0 paBHOM <i»oicycHOMy paccToramo axoro 
jmH30Boro KOMnoneHTa, ox noBepxHocra nonepe^Horo CKaHHpoBaHM, a paccxoHHue 
M&mjsy nepBBiM h BxopBiM jihhsobbimh KOMnoneHraMH onxHqecKOH cHCxeMbi oxjiH^aexcH 
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OT paccTOHHHfl, cooTBeTCTByiomero KOH^oKajibHOMy pacnojioHceHico ynoMSHyxbix 
jiHHSOBbix KOMnoHeHT oimnecKOH cHCTeMfii Ha Bejnpuray 5i, CBssaHHyio c ^OKycHbiM 
paccTOHHHeM Fi nepBoro jiHHSOBoro KOMnoneHra onrnqecKoS CHcreMbi h pawycoM R 
KpHBHSHbi noBepxHOcni nonepeHHoro cKaHHpoBaHH^ cooiHomeHHeM: 

5iS(F,)^/R. 

B ApyroM qacTHOM cjiy«iae nepBuS jiHHSOBbiM KOMnoHenr oirraHecKoil cHcreMBi 
cMemeH Ha paccroiiHHe 82 or noJio»ceHHfl» npn KOTopoM paccroHHHe or sioro jiHHSOBoro 
KOMnoHenra ao noBepxHociH nonepeHHoro cKaKHposaHHA npHdjiHSHTejiLHo paBHo 
4»oigrcHOMy paccTOiiHHK) 3Toro jiHHsoBoro KOMnoHCHTa, a paccTOfflHe uemsy nepBbiM h 

BTOpUM JIHHSOBMMn KOMHOHeHTaMH OnTHHeCKOfi CHCTeMU OTJIHqaeTCA OT paCCTOflHHS, 

cooTBercTByiomero KOH^OKajibHOMy pacnoJiOHcenHio ynoMflHyrbix hhhsobux KOMnoneHT 
OHTHHecKoii CHcreMu na sejiHTOHy 83, onpeAejineMyio cooiHomeHHeM: 

53s(F0V(R + 52). 

B ApyroM nacTHOM cjiynae hto ycrpoficiBO AOCTasKH HHSKOKorepeHTHoro 
oimnecKoro HajiyneHUH BiiinojiHeHO b Buite onroBOJioKOHHoro aoHsa, npn stom 
onnnecKoe bojiokho, onTHHecKaii cucreMa h cHcreMa nonepeqHoro cKanHpoBaHUA 
HHSKOKorepeHTHoro oimiHecKoro HsnyqemiH pasMememi b npoxfi^eHHOM Kopnyce, 

CHa63KeHHOM npOAOJIbHblM CKB03HMM OTBepCTHeM, B KOTOpOM B IipOAOJIbHOM 

HanpaBjieHHH pasMemeno ynoMaHyroe onxHHecKoe bojiokho, 

B flpyroM ^acTHOM cjiynae b6jih3h iuiockocth H3o6pa»ceHHfl xopua flHcrajifcHOH 
qacTH onTHHecKoro BOJioxna pasMemeHO Bi»ixoAHoe okho ycTpoHCiBa AocraBKH 
HHSKOKorepeHTHoro onnnecKoro HSJiyHeHHfl. 

B KOHKpeTHOfi peajiwsauHH 3Toro nacTHoro cjiyHaa 4>yHKimK) sbixoflHoro OKHa 
ycxpoHCTBa flOcxaBKH HH3KOKorepeHTHoro onxHHecKoro HSJtyHCHHH Bbmoxnuex BTopoli 

JIHH30BbIH KOMnOHeHT OIITHHeCKOH CHCXeMbl. 

B flpyroii KOHKpexHOH peajiH3auHH 3Toro qacxHoro cjiy^aH HOpMajib k napy^icHOH 
noBepxHOCTH BbDcoOToro OKHa ycrpoHCTBa flocTaBKH HH3KOKorepeHTHoro onraHecKoro 
HSJiyHCKHJi opHeHTHpoBana nojoi yrjiOM k HanpaBjieHmo na;ieHHji HHSKOKorepeHTHoro 
onTHHecKoro HSJij^eHHa na ynoMaHyiyio HapyHCHyio nosepxHOCXb, npeBbmiaioiipiM yroji 
pacxoflHMocTH ynoMHHyroro HHSKOKorepeHXHoro onxHHecKoro HSJiyneHHa b mcctc ero 
nepeceMeHHH c ynoMjmyTOH napy^oii nOBepxHOCTbio. 

B qacTHOM cjiy^ae npH offHOKoopAHHaTHoS npH6jiH3KeHHo jmHeHHOii xpaeKTOpHH 
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nonepeHHoro cKaHHpoBaHHa BXopoH jihh3obi>ih KOMnoHeHx CMemeH b HanpaBJiemm, 
opToroHEJiBHOM HanpaBJieHHK) nonepcHHoro cKaHHpoBaroM, h b HanpaBjiemm, 
oproroHajibHOM HanpaaneHUK) pacnpocTpaneHHA HH3KOKorepeHiHoro onrmecKoro 

H3Jiy^eHHH. 

B flpyroM qacTHOM cjiynae ycrpoHCXBO flocraBKH AonojiHirrejiBHO CHa6MceHO 

yCXpOHCTBOM JlflR HpOflOJIbHOrO CKaHHpOBaHHH, BWnOJffleHHblM B BHAQ yCTpOHCTBa flJlH 

HSMCHeiDW orrnnecKOH atohm nyrn HHSKOKorepeinHoro onrHqecKoro HSJiyieHHfl ox 
noBepxHOcra nonepcHHoro cKaHHpOBaHHH no omHHecKOH CHcrcMbi. 

B KOHKpeTHOfi peairasamiH axoro nacrraoro cjiynaa npH nojiy^eHHH H3o6pa:jceimfl 
noAnoBepxHOCTHO^ qacra HccJie^yeMoro od'beKTa ko3$$^^^ht M yBCJiHHeHHH 
onTHHecKoft cHCTCMbi cBXiSH c noKasaxejieM Ni npenoMJiemia HCCjie;iyeMoro o5i>eKTa 
cjie^iyiomHM o6pa30M: M = 1/ Ni. 

B flpyroii KOHKpexHOH peajimauHH aToro nacTHoro cjiynaH npn nojiyqeHim 
H3o6paHceHHH npo^ajw HCCJie;^yeMoro o6i»eKTa K03$<5^HUHeHT M yBeJiHHeHM 
oirraHecKoii cHCTeMBi CBAsaH c noKasaxejieM N2 npejiOMJieniw cpeMfci, conpuKacaiomeHCH 
c noBepxHOCTbK) HCCJie^yeMoro oGteKra, cjie;?yK)mnM o5pa30M: M = 1/ N2. 

B flpyroM HacTHOM cjiynae Topeu flHcxajibHOH nacTH onuiHecKoro BOJioKHa 
CHa6^eH HcecTKO CKpenjieHHOH c hhm mhkpojihhsoh. 

B HacTOHmeM HSoGpexeHMH npH nojiynenHH H3o6paaceHiw o6i>eKTa o5ecneHeHO 
nocTomcTBO apeMCHH pacnpocTpaneHiw HHSKOKorepeHraoro onxmecKoro HSJiyneimfl 
ox sanaHHOH xotkh Ha noBCpxHOCXH nonepeHHoro CKaHHpoBaHHfl, npocxpancxBeHHoe 
nojio^ceHHe Koxopoii cooxBexcxByex npocxpaHCXBCHHOMy nojio^ccHHio xopua 
jlHCxajiBHOii qacxH onxKraecKoro BOJioKHa, cooxBexcxByiomeH conpn^eHHOH xo^kh b 
luiocKocxH H3o6pa^eHiM B npe^ejiax nojM 3peHHfl. 3xo oSecne^HBaex Koppeicumo 
CBflsaHHOH c nonepeHHBiM CKaHHpoBaHHeM a6eppauHH onxHiecKoii jxjihhbi nyxH 
HH3KOKorepeHXHoro onxuHecKoro rojiyHeHM, HanpaBJifleMoro Ha HccjieayeMBm oe-Beicr, 
H jiocxHraexcH BbinoraeHHeM onrHHecKofi cHCxeMBi b bhab, no MeHbinew Mepe, wyx, 

pa3MeineHH&IX npH6jIH3HXeJII>HO KOH^OKaJIBHO, JIHH30BBIX KOMnOHeHX C nOJIOHOlXejIBHOH 

onxHqecKOH chjioh. IlpH 3X0M, KaK npH luiocKoii noBepxHocxH nonepeHHoro 
CKaHHpOBaHHH, xaK H npH noBepXHOCXH nonepcHHoro CKaKHposaHHa, HMeiomcH 
iqjHBHSHy, nepBBifi jiHH30Bi>iii KOMnoHenx MOMcex 6i>rn> ycxanoBjieH KaK Ha paccxoHHHH, 
paBHOM ^OKycHOMy paccTOAHHio dxoro KOMnoHenxa, ox noBepxHocxH nonepeqHoro 



• 



14 

CKaHHpOBaHHK, TEK H Ha paCCTOJIHHH, HeCKOJIBKO 60JIBmeM HJIH HeCKOJIbKO MeHbineM 

yKasaHHoro ^^KycHoro paccTomiM. B cjiynae, Kor^a noBepxHOcrrb nonepeHHoro 
cKaHHpoBaHHfl HMeer KpHBH3Hy, KOMneHca«Hfl CB^aaHHOH c Hefi flonoxMHTejibHofl 
a6eppauHH, oSecneHHBaerc^ cooTBexcTByiomeH bhochmoh a6eppaimeil c oGpaiHEiM 
3HaK0M. KpoMe Toro, peajiioauHH npo^ojiBHoro cKaHHpoBaHM nyreM H3MeHeHHfl 
onxHHecKOH fljiHHM nyxH jiflR HHSKOKorepcHTHoro onxHHecKoro m^syHemssi ot 
nosepxHOCTH nonepeqHoro cKaHMpoBamw jap oirrHHecKOH chctcmbi, a cjiej^OBaTCJibHo, h 
Ro Hccjie;^yeMoro oe-beicra, o6ecneHHBaeT cooTBercTByiomee cMemeHHe Mecra 
^OKycHpoBKH HH3KOKorepeHTHoro oimiHecKoro HajiyHCHra npH npowJiBHOM 
CKaHHposaHHH HCCJieflyeMoro o&beicTa. CoBMecraaji peamiaamiH b HacxomeM 
H3o6peTeHHH nocTOAHCTBa BpeMCHH pacnpocTpaHCHM HHSKOKorepeHTHoro onTHHecKoro 
HSJiyneHiM or aaflaHHOH tohkh na noBepxHOcro nonepenHoro CKaHHpoBaHHH 
cooTBexcTByiomeH conp^cHHOii tohkh b iuiockocth H3o6paaceHiM h yKasaHHoro 
cnoco5a npoAOJibHoro CKaHHpoBaHM no3BOJiHK)T cobmccthtb nojio^cHHe Mecra 
4)OKycHpoBKH HH3KOKorepeHTHoro oirranecKoro HSJiyneHiw h nojio»:eHHe OKHa 
KorepeHTHOCTH, cjieflosaxejitHO, OflHOBpCMeHHoe hx nepeMemcHHe. 3to HCKjuoHaex 

Heo6xOOTMOCTb HCnOJn>30BaHHiI AOnOJIHHTeJIbHblX CHHXpOHH3HpyiOIHHX yCXpOHCTB, 

Tpe5yK)mHXCH b HaBecxHtix xexHiPiecKHx pemerowx. YKasaHHaa peajrasaunH 
o6ecneqHBaeT BucoKoe nonepenHoe paspemeHHe cnocoSa h ycrpoHCXBa jxjm ero 
peajiHsauHH. OpHCHTHpoBaHHe HopMajm k Hapy>KHOH noBepxHocxH sbixoOToro OKHa 
onroBOJiOKOHHoro soH^a nop, yrjiOM k HanpaBJieHmo na^eHHH imsKOKorepeHTHoro 
onmqecKoro HSJiyqemw aa ynoMaHyryio Hapy:«cHyK) noBepxHocTb, npeBwmaiomHM yroji 
pacxo^MOCTH HHSKOKorepeHTHoro onxHHecKoro HajiyneHUfl b Mecxe ero nepeceneHiw c 
ynoMflHyxoii Hapy»cHOii noBepxHocxBK), npeiMxcxByex nonaflaHnio oxpa^KenHoro 
H3jiyqeHHfl hbsbji b oimiHecKoe bojiokho. KoHKpexHBie Bvuihi h ^opMBi BbmoimeHiw 
Bxoporo JiHHsoBoro KOMnoHCHxa xapaKxepHsyiox H3o6pexeHHe b nacxHbix KOHKpexHBix 
cj^ajix ero BMnojmcHHfl. 

Bee BumeHSJiOHceHHoe nosBOAHer peinnxb sa^any, na pemeHHC KoxopoH 
HanpaBjieno HacxoHn^ee Haodperemie - pa3pa6oxaxb cnocx)6 ajih nojiyneHHa 
ii3o6pa3iceHiia o6:beKxa, ycxpoiicxBO jxflsi ero peajiHsaoHH h ycxpoHCxao ;iocxaBKH 
HH3KOKorepeHiHOFO onnnecKoro mnyiemis^ jmjunonieecA nacxtio ycxpoiicxBa jxmi 
noJiyneHHa H3o6pa3KeHHi[ o6i>eKTa, Koxopue nosBOJMox $opMHpoBaxb HCHCKaaceHHoe, 
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njiocKoe H3o6pa;KeHHe njiocKoro o6i>eicTa HCCJieflOBaHiM, h xapaicrepHsyiOTCA TaK»ce 
BBicoKHM nonepcHHHM paapemeHHeM, 

Ha $Mr.l npHBeflCH sapHaHT CTpyiaypHoM cxeMbi pa3pa6oTaHHoro ycrpoilcTBa 
flJiH nojiyneHM H3o6pa^eHHfl o6i»eKTa, c noMombio KOTOporo momcct 6Brrb peajaisoBaH 
pa3pa6oTaHHBiH cnoco6. 

Ha ^ur. 2 H3o6paaceH sapHaHT KOHCipyiomH onroBonoKOHHoro soHAa (b 
nonepeHHOM ceneHUH). 

Ha 4)Hr. 3, 4, 5, 6, 7 H3o6paHceHM BapHaim>i BbmojraeHiw onimecKO^ chctcmbi 
onTOBOJioKOHHoro soijfla (b nonepenHOM ceneKHH). 

Oht. 8, 9, 10 HJunocrpHpyiOT nocrpoeHHC ii3o6paMceHHfl c noMombio HSBecTHBix 
xexHiraecKHx pemennH. 

Oht. 11, 12, 13, 14, 15 HJunocrpHpyioT npoue;iypy KoppeKUHH aSeppamra 
oiTTHHecKOH jyiHHbi nyxH HHSKOKorepeHTHoro onxHHecKoro HSJiyqeHJw, HanpaBiweMoro 
Ha HCCjieflyeMMH o6mkt, c noMombio pa3pa6oTaHHMx TexHmecKHx pemeHHH. 

Ha 4>J*r.l6 upwexLon ApyroH BapHaHX crpyKxypHOH cxcMbi paspaSoTaHHoro 
ycTpoHCTBa misL nojiyqenM H3o6pa»ceHiw oSMicra, c noMombio Koxoporo MO^Kex 6i>iTb 
peajDisoBaH paspaGoxaHHBiH cnocoS. 

4>Hr. 17, 18 HJUnocrpHpyiOT pasjniHHBie BapHaa™ BbmojineHita 
onroBOJiOKOHHoro soima npH pasMemenHH b hcm ycrpoHCTBa jxji^ npojiojibHoro 
CKaHnpoBaHHH HCCJieziyeMoro o6teKTa, BBmojmeHHbiM b bujxc ycxpoflcTBa oth 
H3MeHeHiM ormiHecKOH juwHhi nyxH HHSKOKorepeHXHoro onunecKoro H3Ji3^eHHH ot 
TOpua wcTajiBHOM lacTH oirraqecKoro BOjioKHa j^o oimiHecKOH CHCxeMBi. 

Ha <j)Mr. 19, 20 noKasaiai npHMepti n3o5pa»ceHHH, nojiy^eHHBix c noMombio 
KSBecTHoro H pa3pa6oTaHHoro xexHiraecKoro pemeHHH, cooxBexcTBeHHo. 

PaspaGoxaHHBie cnoco6 nony^eam H3o6pa^eHHH o6'BeKxa, ycxpoiicxBo ja^nn ero 
peaJiHsauHH h ycxpoMCXBO j^ocxasKH HHSKOKorepenxHoro onxanecKoro HsjiyHCHHa 
HJunocxpHpyioxcH na npHMepax onxoBOJiOKOHHoro HHxep^epOMCxpa, Bxoanmero b 
cocxaB ycxpoiicxBa fljia oirraqecKoS HH3KOKorepeHXHOH TOMorpa(|)HH, h 
onxoBOJiOKOHHoro soHfla, xoth ohcbhaho, hxo ohh Moryx 6i>ixb peajiHsoBaHti c noMombio 
onxHHecKHx 3JieMeHT0B c cocpe^^oxoHCHHtiMH napaMexpaMH. 

ycipoiiCTBO no $Hr. 1 cojiep^arr onrmecKH CBHsaHHBie hcxohhhk 1 
HH3KOKorepeHTHoro oirnnecKoro HSJiyneHHH, onroBOJiOKOHHbiH HHxep^epoMexp 2, h, b 
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KOHKpeiHOH peajifisai^, ojom (jKyronpHCMHUK 3, bbkoa KOToporo cssaan c 6jiokom 4 
o5pa6oTKfi H HHAHKanHH. HHrep4)epoMeTp 2, KoropBi^ b KOHKperaoii peajmsai^ 
npeflcraBjiaex co6oh Hfrrep^poMerp MaSKcjitcoHa, BKjnoHaer oimnecKii CB5i3aHHMe 
CBeTopacmennrejiB 5, onroBOJiOKOHHbie mMepHTejiBHoe luieno 6 h pe^epemnoe 
luieTO 7. HsMcpHTejibHoe luieno 6 cHaS^HO ycrpoiiciBOM AOcxaBKH HHSKOKorepemHoro 
onxmecKoro usjiyqeHHs, BunojraeHHoe b KOHKperHOfi peajrasamm b bkwc 
onTOBOJiOKOHHoro 30H^[a 8, a Ha KOH^e pe^epeinHoro luiena 7 b KOHKperHoit peajrasamiM 
ycxaHOBJiCHo pe^epcHXHoe sepicajio 9. Pe^pemHoe luieno 7 cojiep^T ycxpoiicTBo 10 
fljw npoAOJiBHoro cKaHHposaHHA HCCjieflyeMoro o&beKia 11. YcxpoHCTBO 10 csjiaaHo c 
HCTOHHHKOM ynpaBiwioniero Hanp^enM (na nepTexce ne noicasaH), a buxoa 6jiOKa 4 
orrroBOJioKOHHoro HHTep^epoMerpa 2 OTJiHercii bbixoaom pa3pa6oTaHHoro yCTpoxicTBa. 
OnTOBojiOKOHHLiii 30Hfl 8 no 4*Hr. 2 co^^ep^cmr npoTJi^eHHbiit KOpnyc 12, 

CHa6^eHHbIH npOjIOJtbHLIM CKB03HWM OTBepCTHCM 13, B KOTOpOM B IipOAOJIbHOM 

HanpaBJiCHHH pasMemeno onxHHecKoe bojiokho 14, on-raHecKaH CHCTCAia 15 h cHcreMa 16 
nonepcHHoro CKanHpoBarow, KOTopaa cBHsana c hctohhhkom ynpaBJiHiomero TOKa (na 
Hepxe^ce He noKaaan). Topeu 17 wcTajibHOH nacra 18 ommecKoro BOnoKHa 14 
onxOTecKH cB«3aH c onTHHCCKOH cHCxeMOH 15. OnnnecKaH cHcxeMa 15 oGecneHHsaex 
4)OKycHpOBKy HHSKOKorepeHTHoro oninHecKoro HSjiyneHiiH Ha HCCJie^eMOM oeteicre 1 1. 
OnxiraecKaH CHCxcMa 15 coaepHCHx, no MCHBrnefi Mepe, jxbsl jihhsobbix KOMnonenxa c 
nojio^cHxejn>HOH onraHecKoii CHjioii. B KOHKpexHOH peajiHsauHH no 4>Hr. 2 omuHecKafl 
CHCxeMa 15 BKjnoHaex nocjiewBaxejibHO ycxanoBJieHKbie na onxHMecKoii och nepBbiH 
JiHHsoBBifl KOMnoHCHx 19 H BxopOH jiHH30Biirii KOMnoHeHx 20. CwcxeMa 16 nonepcHHoro 
CKaHHpoBaHHfl BbmojiHena c B03MO»CHOcxbio nepeMcmeHHH ;iHcxajttHOH nacxH 18 
onranecKoro BOJioKHa 14 b HanpaBjieHHH, npH6jiH3HTejiBH0 nepneHflHKyjwpnoM och 
ommecKoro BOJiOKHa 14. B KOHKpexHOH peajiHsamm, npe;?cxaBjieHHOH na $Hr. 2, 
onxmecKoe bojiokho 14 Bbinojinaex ^yHiomio ynpyrofi KOHcojm h aaKperuieHO b 
onopHOM ajiCMCHxe 21, BxoA«meM b cocxaB onxosojioKOHHoro aonaa 8. 

B BapnaHxe onxoBOJiOKOHHoro soHjua, npeflcxasjieHHOM na $Hr. 2, b6jih3H 
njiocKocTH22 H3o6pa»ceHHH xopua 17 ^HCxajifcHOH nacTH 18 onxHHecKoro BOJiOKHa 14 
pa3MemeH0 Bjbixoimoe okho 23 onxoBOJiOKOHHoro 30H;ia 8. Ilpn 3xom ^ynKUHK) 
BHxoAHoro 0KHa23 onxoBoaoKOHHoro 30H;ia 8 Bbmojraaex Bxopoii jihhsobbih 
KOMnoHeHT20 oirnnecKOH CHCxeMBi 15. 
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BapaaHT onxiraecKOH chctcmw 15 onroBOnoKOHHoro aoH^a 8, npeacrasjieHHbiH 
Ha 4>Hr. 3, He co^epiMCHT BbixoaHoro OKna 23. 

B BapHanre orrmqecKOH chctcmm 15 no $Hr. 4 HopManB 24 k napy^oH 
noBepxHOCTH 25 BbixoOToro OKHa 23 oirroBOJiOKOHHoro 30Haa 8 opneHTMpoBaHa noa 
yrjiOMai k HanpaBJiemno naflCHHa HHSKOKorepeHiHoro oninqecKoro wjiynemui na 
HapyxcHyio noBepxHocxb 25, npeBMiuaiomHM yroji a2 pacxoAHMocra ynoMflHyroro 
HH3KOKorepeHTHoro ouTHHecKoro HSJiyneHHa b mcctc ero nepeceieHHS c HapjoKHoif 
noBepxHocTbK) 25. B 3tom BapnaHTC BTOpoil jiHH30BMii KOMnoneHT 20 cMemcH b 
HanpaBjieHHH, opxoroHajibHOM nanpaBjieHHio nonepeqHoro CKaHHpoBaHHfl, h b 
HanpaBjieHHH, oproroHanLHOM HanpaBJierono pacnpooipaHeHHA HHSKOKorepeHiiioro 
oirranecKoro HanyHeHHfl. B 3toh KOHKpeiHOH peajnmixHH BTOpoii mmsoBhA 
KOMnoHeHT20 BBmoraieH b B^ae c^epmecKoft jihesbi, no3T0My yKasanHoe CMemeroie 
peajmaoBaHO CMcmenHeM ixeHrpa kphbhshbi jihh3w. 

Oht, 5 HjunocxpHpyex ^pyroM BapnaHT yKaaaHHoro CMemeHHa BToporo 
jiHH30Boro KOMnoHeHxa 20. IIpH 3tom raiOTc BBmojiHHeTCH yKaaaHHoe BBime ycaoBHe 
opHeHTauHH HopMajm 24 k HanpaBjieHmo ^a;^eHHH HHSKOKorepeHXHoro onTmecKoro 
n3JiyHeHHJi Ha Hapy^KHyio noBepxHocxb 25 BtixoOToro oKHa 23. B 3toh peajnoamra 
BBKOAHoe OKHO 23 BMnojiHeHO B BHAe luiocKonapajuuiejibHOH ruiacTHH&i 26. 

Ha $iir. 6 noKasana peanHsauM onTHHecKoii CHcreMBi 15, b KOxopoH BTOpofi 

JIHH30BBlii KOMnOHCHT 20 BSmOJIKHeT ^yHKUHK) BWXO^HOrO OKHa 23, npH 3T0M Hapy^KHafl 

noBepxHOCTb 25 jiHH30Boro KOMnoHCHra 20 CKomeHa mm BtmojiHeHH^ yKa3aHHoro Bbime 
ycjiOBHH, xacaiomerocH opHeHjauHH HopMajra 24 k HanpaBJieHHio na^eHH^ 
HH3KOKorepeHTHoro onunecKoro HSJiy^emui na Hapyxcnyio noBepxHociB 25 BbDco^Horo 
OKHa 23. 

B BapHanre, npeAcxaBjienHOM na ^ht. 7, onTHHecKaH CHcreMa 15 BbmojineHa b 

BH^e K0Mn03HTH0H JIHH3LI 27, B COCXaB KOTOpOH BXOAAT nepBBlH 19 H BTOpOH 20 
JIHH30BBie KOMnOHeHTEI. 

Oht. 8 HJunocrpHpyer nocxpoeHHe H3o5pa^eHHa HaBecimiM cnoco6oM b 
HSBecTHbix ycTpoficroax xpm luiocKofi noBqjXHOCTH 28 nonepeHHoro CKaKHpoBamM b 
cjiynae, Kor^a oirranecKaji CHCXCMa 29 BtmojiHeHa b bhac o^Horo jiiiH30Boro 
KOMnoHeHTa30 c nojioxcHxejiBHOH onTmecKOfi chjioh. Ha Hepxe^Ke noKasana TaK»ce 
jmmw 31, cooTBexcTByiomaa reoMerpHnecKOMy Mecry tohck, ao Koropbix onxinecKaa 
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AJnma nyra HHSKOKorepeHXHoro onTsnecKoro mjiymsmsi, HanpaBJiaeMoro he 
Hccjie^yeMuii oGMicr 11, HMeer owHaKOByio BejiHHHHy npH pacnpocrpaHeHmi ot 
cooTBercTByiomiix conpfl^HHBix ToneK Ha iuiockoh noBepxHociH 28 nonepenHoro 
CKaHHpoBaHHH, pa3H0 yjianeHHBix or omOTecKOH och ycTpoHCTsa. 

Our. 9 H 4>Hr. 10 HjunocxpiipyiOT nocrpoeuHe H3o6pa3KeHHfl HSBecTHUM 
cnoco6oM B HSBecTHBDC ycTpoHCTBax jum luiocKoil nosepxHOCTH 28 nonepeHHoro 
CKaHHpoBaHHfl B cjiynaflx, Kor^a onnnecKafl CHCTCMa 29 BBmojiHCHa b wow wiyx 
jiHHSOBbix KOMnoHeHT 32, 33 c nojio»cHTejibHoil onTHHecKoM ciuiofi, h pacnojiQ»ceHHbtx 
apyr OT J5pyra Ha paccTOffliHH, cooTBercTBeHHO, 6ojibmeM h MeHtineM KOH^OKajibHoro, 
Ha ^VET, 9, 10 noKasaHH laicace, cooTBercreHHO, jihhhh34, 35, cooxBexcxByiomHe 
reoMCTpHHecKOMy Mecry xo^eK flo KOTopMX omnHecKafl flJiHHa nyra HHSKOKorepeHXHoro 
onxHHecKoro HaJiyneHHA, HanpasjuieMoro na HCCJieAyeMbiS oGmictII, HMcex 
oflHHaKOByK) BejiHHHHy npH pacnpocTpaHCHHH or cooxBercTByiomHX conpHXcenHBix 
TOHeK Ha ruiocKOH noBepxHOCTH 28 nonepeHHoro CKaHHpOBaHHA, pa3H0 yAaneHHBix or 
onTHHecKoii och ycrpoiiCTBa. 

Oht. 11, ^vfr. 12 H $Hr. 13 HJunocrpHpyioT nocrpoeHHe H3o6paHceHHH b 
pa3pa6oTaHHOM ycTpoftCTBe, peajiaayioineM paspaBoraHHLm cnoco5 npn iuiockoh 
noBepxHOCTH 28 nonepeHHoro CKaHHpoBaHHH. IlepBbiH 19 h BTopo3 20 jiHHsoBbie 
KOMHOHeHTH pacHOjioHceHbi npH6jiH3HTejiBHO KOH^OKajiBHO. Ohf. 11 HJunocTpHpyeT 
cjiynafi, Koraa nepstiH jmHsoBbifi KOMnoHCHT 19 pasMemen Ha paccTOffiHH, 

npH5jIH3HTeJIbHO paBHOM $OKyCHOMy paCCTOHHHK) Fi 3T0r0 KOMHOHeHXa, OT 

noBepxHocTH 28, $Hr, 12 H^jnocrpHpyer cjiynaii, Koraa nepsbiil jihh30bi>ih KOMnoneHT 
19 pasMcmeH Ha paccxoHHHM di, necKOJiBKO 6ojii>ineM $oKycHoro paccTOHHHH Fi, ox 
noBepxHocTH 28, a na $Hr. 13 nepBbiH jiHH30Bi>iii KOMnoHeHx 19 pa3MemeH Ha 

paCCTOHHHH d2, HeCKDJIBKO MeHblfleM ^OKyCHOrO paCCTOHHH^ Fi, OT nOBepXHOCTH 28. Ha 

$Hr. 11, 12, 13 noKa3aHbi laKHce, cooTBeTCTBCHHo, jihhhh 36, 37, 38, cooTBercTsyiomHe 
reoMexpHHecKOMy Meciy tohck, jxo Koxoptix onTHHecKafl AJiHHa nym 
HH3KOKorepeHTHoro onxHHecKoro HSjiyHeHHH, HanpaBJiaeMoro na HccjieflycMBifi 
oSbeKT 11, HMeeT OAHnaKOByio sejiHHHHy npn pacnpocipaHeHHH ox cooTBexcxByioinHx 
conpj£»ceHHBix tohck Ha iuiockoh noBepxHocxH 28 nonepcHHoro cKaHHpoBaHHH, pasHo 
yAajieHHMX ot ohthtockoh och ycxpoHCTBa. 

Oht. 14 H $Hr. 15 HjiJuocTpHpyioT nocTpocHHc H3o5paHceHHa b paspaSoxaHHOM 
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ycTpoHCTBe, peamayiomeM pa3pa6oTaHHLiJi cnoco6 npH nosepxHOCTH 39 nonepcTOoro 
cKaHHpoBaHM, HMeiomeH KpHBHsny R. IIpH 3TOM $Hr. 14 HJimocTpHpyex cjiynaM, Koraa 
nepBMH jmHsoBbiH KOMnoHeirr 19 pasMemen Ha paccroHHHH, xiphSjihshtcjibho paBHOM 
4>OKycHOMy paccToramo Fi 3Toro KOMnoHeHxa, ot noBepxHOcro 39 nonepcHHoro 
cKaHHpoBaHHfl; b 3TOM cjiyqae paccroHHHe ueyKjxy nepBtm 19 h btopbim 20 jihh30bwmh 
KOMnoHCHTaMH onTHHecKOH cHCxeMbi 15 oTjmqaercfl ox paccxoKHiw, cooxBexcTByiomero 
KOH^OKanBHOMy pacnojio^eHuio ynoMHHyrwx jthh30bwx KOMnoHCHT oirrmecKofi 
CHCTCMbilS Ha BejiHHHHySi, CBHsaHHyio c $OKycHWM paccTO«HHeM Fi nepsoro 
jiHH30Boro KOMnoHCHxa 19 H paAHycoM R KpHBMSHu noBepxHocTH 39 nonepeHHoro 
CKaHHpoBaHHA cooTHomeHHeM: 

5i = (F0'/R. 

A 4)Hr. 15 HJunocrrpHpyex cjiyHaii, Koraa nepsBifi jmHSOBtra KOMnoHeHT 19 CMemen Ha 

paCCTOflHHC &2 or nOJI03KeHM, npH KOXOpOM paCCXOHHHe ox 3TOrO JIHHSOBOrO 

KOMHOHeHxa 19 flo noBepxHocxH 39 nonepeHHoro CKaHHpoBaHH^ npH6jiH3irrejibHO paBHO 
4)0KycH0My paccxoflHHK) Fi 3xoro jikhsoboxo KOMnoneHxa; b 3xom cjiynae paccxoinme 
MQTKjsy nepBbiM 19 h BxopwM 20 jiHHSOBbiMii KOMnoHCHxaMH oxjiHHaexcH ox paCCXOHHHH, 
cooxBexcxByiomero Kon^oKajibHOMy pacnojio^ceroiio ynoMHHyn>ix jihh30bmx komdohchx 
onxHWCKofi CHcxeMM 15 Ha BejiH^raHy 83, onpej^ejwcMyio cooxHomeHHeM: 

53s(F0'/(R + 82). 

Ha $Hr. 14, 15 noKaaana xarace jiHHHa 40, cooxBexcxByioma^t reoMexpHqecKOMy Meciy 
xoHCK, jio KOxopBDC oiTTHHecKaH OTHHa nyiH HH3KOKorepeHXHoro oirmHecKoro 
HSJiyneHUH, HanpaBjiHCMoro na HCCJieayeMBiii o6i>eKx 11, HMeex OAHHaKOByio BejorniHy 
npH pacnpocxpaHeHHH ox cooxBexcxByioiimx conpa^KeHKbix tohck na noBepxHocra 39 
nonepeHHoro cicaHHpoBaHHa, pasHO yflanenHbix ox onxHnecKOH och ycxpoiicxBa. 

B ycxpoMCXBe no d^m-. 16 ycxpoHCxeo 10 jmsi npoflOJiBHoro CKaHHpoBaHHH 
Hccjie;?yeMoro o6teKxa 1 1 pasMemeno BHyxpH onxoBOjioKOHHoro soH^a 8. 

Oht. 17, 18 HJunocxpHpyiox BapHanxbi BbmojineHHa onxoBOjioKOHHoro soHj^a 8 
npH pasMemeHHH b hcm ycxpoficxBa 10 ffjw npo^ojibHoro CKarafpOBaHHH Hccjie;iyeMoro 
oOBCKxa 11, BbinojiHeHHbiM b BHfle ycxpoHCXBa ^jm HaMeneHHH onxHHecKOH ajmnbi nyra 
HHSKOKorepeHXHoro onxHnecKoro HSJiyneHHa ox noBepxHocxH 28 nonepenHoro 
CKaHHpoBaHHfl, npocxpaHCXBCHHoe nojiOMCCHHe KoxopoH cooxBexcxByex 
npocxpancxBeHHOMy nojioacenHio xopua 17 aHcxanbHofi ^acxH 18 onxunecKoro 
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BOJioKHE 14, jio onTHHecKOH CHCTCMbi 15, B peojiHsaHHH no $Hr. 17 ycipoifCTBO 10 
coeAHHeHO c OTcrajmHOH HacTT>K) 18 onxmecKoro BOJioKHa 14, a b peajmaaoHH no 
$Hr. 18 onroBOjiOKOHHbiH 30Hfl 8 flonoJiHHTejiBHO cua6»ceH sepicajiaMH 41, 42, npn 3TOM 
ycrpoHCTBO 10 coe^nmeHo c sepxanoM 42. 

Ha 4>Hr. 17, 18 noKasana rasoKC jihhhh 43, cooxBercrnayiomaH reoMexpHHecKOMy 
Meciy TOHCK, flo KOTop&ix onnnecKaff fljniHa nyra HHSKOKorepeHXHoro onTmecKoro 
H3JiyHeHHa, HanpaBMCMoro na HCCJiez^yeMbifi o6T>eKT 11, HMeex oflHHaKOByio BejiHHHHy 
npn pacnpocxpaHeHHH ox cooTBercTsyionmx conpa^KCHHBix xoneK na nosepxHocTH 28 
noneperaoro CKaHHposaHH^ paaao yaaneHHtix or oniHHecKofi och ycrpoiiCTBa. 

B peajiHaamwx, cooTBercTByromux ^ht. 17, 18, npn nojiyneHHH H3o6pa>KeHHH 
noOTOBepxHocTHofi Hacra Hccjie;[iyeMoro o6i>eKTa K03$$mmeHTM yBejmHemw 
onxmecKofi CHcreMH 15 CBHsan c noKasaxejieM N] npejiOMjieHiw Hccjie^yeMoro 
oSieKxa 1 1 cjieflyiOEECHM oGpaaoM: M = 1/Ni, a npH nojiyneHHH H3o6pa:KeHHH npo^vum 
HccjieayeMoro oe-beKxa K03^4^Hi9ieHT M yBejniHeHiw ominecKOH CHcrcMbi 15 cBflsan c 
noKasaxejieM N2 npejiOMjiemiH cpe^bi, conpmcacaionieHCA c noBepxHOCTbio 
HCCJiej[^yeMoro oG'beKTa 1 1, cjiejtyionxHM oGpasoM: M = I/N2. 

B peajmsauHHX, cooTBexcTByiomHx 4)Hr. 17, 18, xopeu 17 OTCxanbHon nacxH 18 
onxmecKoro BOJiOKHa 14 MO^ex 6bixi> cHa6»ceH »cecxK0 cKpenjieHHon c hhm 
MMKpojiHH3oft (na nepxexce ne noKasano). 

HcxoHHHK 1 npeflcxaBMex co6oh hcxohhmk HHSKOKorepeHXHoro onxwraecKoro 
HSJiyqerow bhahmoxo hkh Gjra^ero HK AHanasona ajihh bojih; b KanecxBe Hcxo^HKa 1 
M03Kex 6Bixb Hcnoju>30BaH, nanpHMep, jiasep hjih cynepjnoMHHecueHXHBiii moA- 

B KanecxBe HHxep$epoMexpa 2 motkct 5brn> ncnojiwoBaH naxep^epoMexp 
jiM)6oro XHna, HanpHMCp^ nnxep^epoMexp MaftKenLCOHa, HHxep4)epoMexp Maxa- 
Lleimepa, a xaicace K0M6nHaimH xaKHX HHxep^epoMexpoB, Hssecxubie, b nacxHocxH, no 
MeacayHapoflHOH saHBKC iNs WO 00/16034. 

B KanecxBe 4>OTonpHeMHHKa 3 Moacex 6bixB HcnojibSOBaH ^oromoji, 

Bjiok 4 npeOTasHanen ajih ^opMnpoBamw H3o6pa»eHHH nccjieflycMoro 06'beKxa 
nyxeM oxo6pa3KeHM HHxeHCHBHOcxn oSpaxHo paccemiHoro KorepenxHoro HSJiyneHHa h 
M0>Kex Sbixb BbmojmeH, nanpHMep, aaajiorMMHO 6ji0Ky o6pa6oxKH h HHOTKaimn no 
ex. B.M.rejiHKOHOB H jsp, "KorepeHXHaa onxmecKgia xoMorpa^iw 
MHKpoHeoOTopoOTOcxeH enoxKaHeii", IlHCbMa b aC3TO, xom. 61, BBin.2, c. 149-153, 
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KOTopuS BKjnoHaer nocjieAOBaTejii»HO coejxHHeHHBie nojiocoBOH ^hjibtp, 
jior^H^MHHecKHH ydumrejib, aMiiJiHiy^iHBiBi flereicrop, aHajioro-im^^poBoii 
iip6o6pa30BaTejib h KOMnBiorep. 

VcipoficTBo 10 npeAHasHaneHO wsi mMeHeHHA pasHocm oirmqecKHx ahhh luien 
HHTepj^epoMeipa 2, T.e. Ana npoAOJiBHoro CKaHnpoBaHM HCCJie;](yeMoro o6'BeKTa 11. B 
peajmsamm ycipoiiCTBa no $Hr. 1 pe^epeHTHoe aepKOJio 9 BBoiojiHeHO nenoABioKHbiM, a 
ycrpoHCTBO 10 BionojiHeHO no naxeiny P<t> 2100787 b bhac onroBOJiOKOHHoro 
m»e303JieKTpHHecKoro npeo6pa30BaTejui, coAep^icantero no MeHbmeft Mepe oqhh 
nBesodJieicrpHHecKii^ 3jieMeHT, BBmojraenHuit c B03MO»cH0crbio ^opMHpoBaHHH b hcm 
ajieicxpiiHecKoro nojifl h xapaicrepiisyiomHHCji bbicokhm oGpatHKiM nbesoa^^^eicroM, 
^ecTKO cKpenjieHHue c nBesodJieKipimecKHM aJieMenroM ajieicrpow, a Taic»ce 
oniHqecKoe bojiokho, aceciKO ciqpenjieHHoe c dJieicipOAaMH. PasMep 
nbeaodneicrpHHecKoro sjieMeHra b HanpuiBjieHira, upa6nmisT&m>H0 oproroHajibHOM 
BeKTopy 3JieKTpiiHecKoro nojw cymecxBeHHO npeBumaer pasMep nbesoaJieKipmecKoro 
dJieMCHTa B HanpaBJieHHH, npH6jiH3HTejibHO coBnaAaiomeM c BeKTopoM sjieicrpHHecKoro 
nojia, npH 3TOM Ajnma oniHHecKoro BonoKHa cymecxBeHHO npeBbimaex ^HaMexp 
nBesoaJieiopHHecKoro 3JieMeHTa. 

ycxpoHCTBO 10 MOHcer 6brrb BbmojiHeHO aHanorHHHBiM cKanepaM, orrHcaHHbiM b 
naT. CniA N2 5321501. B 3TOM cjiynae pe^epeHXHoe sepKajio 9 BBmojiHeHO b 
B03M03KHOCTI>K) nepeMemeHHH C nOCTOHHHOH CKOpOCTBIO, a ycxpoHCTBO 10, coeflHHeHHoe 

c pe4)epeHTHMM aepKanoM 9, Moacer 5wti. BBmojmeHO b BHfle pasjmHHoro pOfla 
MexaHHSMOB, omjcaHHMx b yKasaHHOM naTeirre, o6ecneHHBaK)mHX Heo6xoflHMoe 
nepeMcmeHHe pe^epenrHoro sepKana 9. 

ycTpoHCTBO 10 MO^er xaKHce 6fcrn> BwnojiHeHO no ct, K.F.Kwong, D.Yankelevich 
et al, 400-Hz mechanical scanning optical delay line. Optics Letters, Vol. 18, No. 7, April 1, 
1993, B BHzie OTcnepcHOHHO-pemeroHHOH jraHHH aaflep^KKH. 

B KanecTBe omnHecKoro BOJiOKna 14 uenecoo6pa3HO HcnonbsoBaxb 
oOTOMOAOBoe nojiapHsaixHOHHO-coxpaMion^ee bojiokho; nanpHMep, MOHcer 6i>iti> 
Hcnojib30BaHO onTHHecKoe bojiokho nma PANDA. 

Kopnyc 12 onxOBOJiOKOHHoro aoH^a 8 Moacex 6biTb BbmojineH h3 HepxcaseiomeH 

CTajm. 

KaK nepBBiH 19, xaK h BTopofi 20 jniH30BBie KOMnoHeHxw Moryx 6bitl BtmomeHbi 
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B BHAe rpaAHCHTHoS moDhi. OmHqecKEUi CHcreMa IS onroBOjioKOHHoro soH^a 8 xaK^ce 
Mo^er 6Brn> BunojiHeHa b bhac rpawemHofi jihhsiiI, b cocraB KoropoS bxoxplt nepBBii! 
19 H BTopoH 20 jiHHsoBBie KOMnoHeHTu (he HepTC^e He noKaaaBo). KaK nepB&i^ 19, xaK h 
BTopoH 20 jiHH30BBie KonmoHeimi B pasjDFiHMX KOHKpeTHux peajiH3amiflx oimnecKOH 
cHcreMbi 15, MOiyr 6z»nB BBUiojiHeHbi b bhac KOMnosmHoii jihhsiiI. dm BapHaHii»i ne 
npeAcrasjieHBi Ha ^eprcKax. 

CHCxeMa 16 nonepeHHoro cxaHnpoBanHfl MO^er 6Bnb BKinojiHeHa, nanpHMep, xaK 
3Ke, KaK B ycxpoiicTBe no nax. PO J^s 2148378, 

nepBLoi 19 H BTOpofi 20 JiHHSOBBie KOMnoneHTbi Moryr BKiaoHaib b ce6x 
pasjiHHHbie ounnecKHe ajieMeHm, HeoGxoAHMue, HanpHMq>, ffjm KoppeKUHH a6eppamiH 
paannHHOH npHpow. L(ejiecoo6pa3HO oth noBMmeHHH KaMeciBa nojiynaeMoro 
H3o6pa^eHHH B&mojiHHTb nepBuil 19 h BTopofi 20 jmnaoBBie KOMnoneHTbi 
ac^epHHecKHAiH. 

Bo Bcex Bapnanrax peajiHsauHH onxoBOjiOKOHHoro soHjia 8 paccTO^Hne ueyKjxy 

BTOpWM JIHH30BMM KOMnOHCHTOM 20 H lUlOCKOCTblO 22 H3o6paHceHHi[ OnpefleJlHCTCH 

ycnoBHCM o6ecneHeHHfl 4*oKycHpOBKH na hch HHSKOKorepeHXHoro oimiHecKoro 
H3JiyHeHHJ3, HanpaBjiHeMoro Ha HccjieflyeMbm o6'beKT 11. 

^acTb H3MepHTejibHoro njiena 6 onxoBOJiOKOHHoro HHrep^epoMexpa 2 mo^kct 
6hirb BBinojiHeHa rH5KOH h BBCAeHa b HHcrpyMeHrajiLHBiH Kanaji SHflocKona (aa nepxe^e 
He noKa3aHo). OnTOBOJioKOHHufi soha 8 Mo^ex 6i>rrb sBmojiHeH MHHHaTiopHBiM (cm. 
^Hr.2) H pasMemen b AHCxajibHOM kohuc HHCTpyMeHxajEbHoro Kanajia 3HAOCKona (na 
^epxe^ce ne noKaaano). B KOHKpexHoii peajiHsaqHH, npeflHaaHaneHHOH jiim 
3HA0CKonHHecKHx HccjieflOBaHHfi, fljiHHa Kopnyca 12 ne npeBBmiaex 27 mm, a ero 
AHaMexp He npeBBimaex 2,7 mm. 

^acxB H3MepHxejiBHoro ruiena 6 HHxepiJepoMexpa 2, BKjnonaiomsw ^acxB, 
BBOAHMyK) B HHcxpyMCHxajiBHBifi KaHaJi 3HzxocKona, M05Kex 6bixb BBmojmeHa CMeHHoii h 
coeAHHena c ochobhoh ^acxBio mMcpHxejiBHoro luieHa 6 c noMombio pasBCMHoro 
coeAHHeHHii. IlpH 3X0M CMCHHaa Hacxt HSMepHxejiBHoro nnena 6 HHxep$epoMexpa 2 
M03Kex Gbiib BBmojraeHa OAHopasoBO^. fljw y^oScxBa nojiB30BaHHH OTCxanBHaa ^acxB 
onxoBOJiOKOHHoro soH^a 8 MO>Kex 6Bixb BBinojmeHa b bhac cmchkbix HaKOHeHHHKOB. 

npH peajmsaiiHH paspaGoxaHHoro ycxpoiicxBa ajm nojiyneHHA HsoSpaaceHHH 
o6BeKxa no (Jht. 16 ycxpoHcxBo 10 Moxcex Gbixb BBmojnieHo aHaaorHHHBiM cKanepaM, 
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oimcaHHi»iM B naT. QIIA S321S01. B peajmaamm no ^ht. 16 pe^epeHXHoe sepKano 9 
BBmojmeHo HenoABKacHBiM» a ycipoiiCTBO 10, coe^HHeHHoe jih6o c flHcranbHoii 
iiacTbK) 18 onnnecKoro BOJiOKHa 14 ($Hr. 17), jih6o c sepKajiOM 42 ($Hr. 18), momcct 
6bitb B£inojiHeHO b bhac pasjmHHoro poAa MexaHHSMOB, oimcaHHbix b yKasaHHOM 
naTenre, o6ecneHHBaK>iuHx Heo6xoAHMoe nepcMemeHHe AHcrajibHOH nacxH 18 
onTHHecKoro BonOKHa 14 h sepKajia 42. 

Pa6oTa paapaGoraHHBDc ycrpofictBa jixm nojiyneHHA naoGpa^enHH o6i>eKTa h 
ycipoHCXBa aocxaBKH HUSKOKorepeHXHoro oirnpiecKoro uany^eHHa, BbmojraeHHoro b 
KOHKpexHOH peajiHsauHH B BBAe onxoBOJiOKOHHoro soHAa, 6yjDieT noHH-ma hs 
npHsejieHHoro HBOKe oixHcaHHfl peajmaamni cnoco6a nojiyHema H3o6pa3KeHHfl o6i>eKra. 

Cnoco6 nojiyneHHA ii3o6p£UKeHHfl o6x»eKTa c noMombio ycTpoiicTBa, cxpyiciypHafl 
cxeMa KOTOporo npHBenena na 4>Hr, 1, h c noMombio onxoBOJiOKOHHoro aoH^ia, 
H3o6pa»ceHHoro na $Hr. 2, B^naHiu onrHHecKoii CHCTeMu KOToporo npHBeaeHBi Ha 
^HT. 3-7, peajiH3yeTC« cjie^yiomHM oSpasoM. 

Pa3MemaK>T onxoBOJiOKOHHufi 3om 8 xaic, hto o6ecneHHBaeTCH ^OKycHposKa 
HHSKOKorepeHTHoro omOTecKoro mny^eHiw na Hccjie^^ycMOM oGteKre 1 1 . 

B KOHKpeXHOH peaJIHSaUHH, KOr^a OnTOBOJIOKOHHBIH 30Hfl 8 JIBJMeTCH 

aimocKonmecKHM, oixtobojiokohhuh 30ha 8 pasMemaioT raK, hto HapyHCHan 
noBepxHOCTb 25 Buxoworo OKHa 23 Haxowrca b conpHKocHoaeHUH c HccjiejiyeMbiM 

06lieKT0M 11. 

Hii3KOKorepeHTHoe oimnecKoe HSJiyieHHe, b KOKKpeiHOfi peajmaauHH, 
BHAHMoro HJiH GjiHwcHero HK flHanaaona, c$opMnpoBaHHoe c noMOim»K) HcroHHHKa 1, 
HanpaBjDnoT o«HOBpeMeHHo Ha HccjieflyeMbm oG-beKT 11 h no pe^epeHiHOMy nyra. fljia 
3Toro HHSKOKorepeHTHoe orrmqecKoe HSJiyneHHe pasaejimoT na ^ise Hacm c noMOinbio 
CBeTopacmenHxejiH 5 onroBOJiOKOHHoro HHrep^epOMexpa 2. Hacxb oirraHecKoro 
HSJiyHCHHH Hepe3 orpesoK oirraHecKoro BOJioKna 14 or npoKCHMaJiBHoro KOHua 
onTHHecKoro BOJiOKHa 14 k ero jmcxajibHOMy KOHuy c noMombio onxoBOJiOKOHHoro 
HSMepHTCJibHoro luiena 6 h omoBOJiOKOHHoro soH^a 8 HHTep^epoMcrpa 2 HanpaBJMioT 
Ha HCCJiejiyeMBiH oG-beKx 11. IIpH 3TOm ocymecTBJMiOT nonepennoe cKamipoBaHHe 3toh 
nacTH oirranecKOro H3JiyHeHHK nyreM nepeMememw OTCxajitHOH ^acra 18 omnHecKoro 
BOJiOKHa 14 B HanpaBJieHHH npH6jiH3HTejiLHO nepneHOTKyjwpHOM och onxHHecKoro 
BOJiOKHa 14 c noMombK) CHCTCMH 16 nonepcHHoro CKannpoBaHH^. OnxHHecKaH 
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CHCxeMa IS oOecnenHBaer ^^OKycHpoBKy 3toM ^acm oinmecKoro H3jiy?eHHA Ha 
HCCJG[e;iyeMOM o&beicre 11. 

JSpyryto nacxB HHSKOKorepeHiHoro oimiHecKoro ronyHeraM HanpaBjMKyr no 
pe4>epeHTHOMy oirraHecKOMy nyro na pe^epeHiHoe aepKajio 9 c noMomtio pe^epeHXHoro 
luie^a 7 orrroBOJiOKOHHoro HHTep4>epoMeTpa 2. C noMomtio ycrpoiScTBa 10 ;uia sa^aHHbrx 
Koop/iHHaT Ha noBepxHocTH 28 hjih 39 nonepenHoro cKaHHpoBaHHH wnonHirrejiBHO 
H3MeHaK)T pasHOCTb ommecKHx fljiHH luien 6, 7 nHrep^epoMerpa 2 c nocTOKHHOH 

CKOpOCTblO V, H3MeHflfl TCM CaMHM, HO SaflaHHOMy 3aK0Hy paSHOCTB OnXHHeCKHX flJIHH 

nyxeH jajm HHSKOKorepeHTHOro onniqecKoro HSJiyneHM, HanpaBJiaeMoro na 
HccjieAyeMBiS o6i»eKT 11, h HHSKOKorepeHiHoro orrmnecKoro HSJiyneHHA, HanpasjiHeMoro 
no pe^epeHTHOMy nyra. 

C noMonibK) CBeropacmenHxejiH 5 CMemnBaiOT onmHecKoe HajiyneHHe, 
BepnyBmeeca ox Hccjie^yeMoro oSieKra 11, h Hajiy^enHe, npoine^niee no pe4)epeHTHOMy 
onxmecKOMy nym, b KOHKpexHoM peajrasamni, orpa^cHHoe ot pe^epeHXHoro sepKajia 9. 

npH H3MeHeHHH paSHOCXH OnXHHeCKHX flJIHH TUICH 6, 7 c nOMOmbK) yCXpOHCXBa 10 

npoHCxoflHX HHxep^eperamoHHafl uojsynsaxasi hhxchchbhocxh na nacxoxe flonnjiepa f = 
2V/A,, rae X - pa6oHaH ^jmna bojihbi HcxoqHHKa 1, CMcmaHHoro onxunecKoro HSJiyHemw 
Ha Bbixo^e CBexopacmerarrejiH 5, npHHCM saKOH HHxep^epeni^HOHHOH Mo^^yjiKqHH 
cooTBexcxByex HSMeHeHHio nHxencHBHOCxn onxH^ecKoro HSJiy^eHHH, BepnyBineroca ox 
Hccjie^iyeMoro oGtCKxa 11. 3axeM nojiynaiox H3o6pa^eHHe HCCjie^CMoro oGteKxa 11 
nyxeM oxo6pa»ceHHfl mrreHCHBHOcxH onxHHecKoro HSJiyqeHiM, BcpHyBmerocH ox 
Hccjie^iyeMoro o6i>eKxa 11, Hcnojii>3yH niisi 3xoro CHraaji HHxep$epeHmioHHOH 
MO^tyjiauHH HHXCHCHBHOCXH onxHHCCKoro HSJiyHCHHa, OTjMiouxeroca pesyjiBxaxoM 
yKasaHHoro CMemcHHH, cjie;[iyK)mHM oSpasoM. 

OoxonpHCMKHK 3 o6ecneHHBaex npeoGpasoBaHHC cMemaHHoro onxH^ecKoro 
H3JiyHeHHH c Bbixo^ia CBCxopacmenHxejiH 5 b ajicKxpHHecKHH cHniaji, KoxopbiH nocTynaex 
B 6jiok 4. IlojiocoBofl ^vuibTp 6jiOKa 4 ocymecxBJinex BbmejiCHHe cHTHana Ha nacxoxe 
flomuiepa, ^o o5ecneTOBaex yjiyTmcHHe cooxHomcHHa CHTHaji/myM. Ilocjie ycHjieHHfl 
cHrnaji nociynaex Ha aMmnnyaHbiH aexexxop, Koxoptifi Btmenaex CHXHaji, 
nponopuHOHajibHMH orH6aionxe0 axoro CHTHajia. Bi>mejieHHBm aMmraxyAHbiM 
AexeKXopoM 6jioKa 4 CHrnaji nponopimoHancH cHXHajiy HHxep^epeHUHOHHOH uojiyjims}m 

HHXeHCHBHOCXH CMCmaHHOrO OnXHHCCKOrO HSJiyHCHHH. AHaJIOrO-OH^pOBOH 




25 

iipeo6pa30BaTejiib 6jioKa 4 ocymecxBJifler iipeo6pa30BaHHe cHraajia c bekose 
aMiumryAHOro flexeicropa b im^posyio $opMy. KoMntiarep 6jiOKa 4 o6ecneHHBaeT 
nojiyH&me ii3o6pa»ceHiiA nyreM oioSpa^eHHfl Ha AHCiuiee HHreHCHBHocni aH^poBoro 
CHTHajia (yKasaHHoe oT06pa^eHHe moxcct Gbitb peajmaoBano, nanpHMep, no kh. 
H.E.Biirdick. Digital imaging: Theory and Applications, 304 pp., Mc Graw Hill, 1997). 
nocKOJiBKy uH^^poBOH CHiiiaji cooTBercTByeT HSMeHeHHio HHTeHCHBHOCTH onxmecKoro 
nanyHeHHfl, BepHyBmerocfl or HCCJie;^eMoro oGMicra 11, to nojtyneHHoe na wcnjiee 
H3o6pa^HHe cooTBeicTByer H3o6pa3KeHHio HCcneAyeMoro o6ibeicra 1 1 . 

Ha 4wir. 11, 12, 13 noKasano nocrpoenHe H3o6paHceHiM c noMonttio 
paspaGoraHHBix TexHHHecKHX pememiH npn iuiockoh noBepxHocxH 28 nonepeiHoro 

CKdHHpOBaHHH. H3 pHCyHKOB BIfflHO, TO) npH npH6jIH3HTeJIBHO KOH^OKaJIbHOM 

pacnono3KeHHH nepsoro 19 h BToporo 20 jnoooBUX KOMnoHCHT oimpiecKOH CHcreMbi 15 
;iHHHH 36, 37, 38, cooTBerciByioiime reoMexpHHecKOMy Mecry tohck, ao Koxopbix 
omiiHecKax fljiraa nyrn HHSKOKorepemHoro on-ranecKoro H3JiyHeHHH, HanpaBjiHCMoro na 
HccjieayeMfcrn o6i>eKT 11, nMeer oAHHaKOByio BejuraiHy iipH pacnpocxpaHeHHH ot 
cooxBCTCTByiomHX conpaaceHHBK totok hb njiocKoii noBepxHOCTO 28 nonepeHHoro 
CKaHHpoBdHHA, pasHO yABJieHHBix OT oirmnecKOH och ycxpoMCXBa, hc hmciot kphbhshbi, 
IIpH^eM 3TO cnpaBeAnHBO npa pasMememm jranaoBoro KOMnoHeHxa 19 na paccxoHHHH, 
KBK npH6jiH3irrejiBH0 paBHOM ^OKycHOMy paccTOHHmo Fi 3Toro KOMnoHeHra ot 
noBepxHOCXH 28, tbk h na paccxoHHuii di 6ojibineM, hjih na paccxoJiHHH di MCHbuieM 
^OKycHoro paccroaHiM Fi, ox noBepxHocxH 28. IlpH 3X0m b aaBHCHMocxH ox 
Mecxono;io»ceHHfl nepsoro jmnaoBoro KOMnonenxa 19 jihhhh 37, 38 cMemeHti b Ty hjih 
HHyio cxopony oxHOCHxejibHO MecxonoJio>KeHHH hmkhh 36 aa HCKOXopyio BejiHHHny 84 . 

Ha $Hr. 14, 15 noKasano nocxpoenHC H3o6pa3iceHHH c noMombio paapaSoxaHHbix 
TCXHH^ecKHx pemeHHH npH nosepxHOCXH 39 nonepeTOoro CKaHHpoBaHHH, HMCiomeH 
KpHBH3Hy R. H3 pHcyHKOB BHOTO, Hxo JIHHHH 40, cooxBcxcxsyiomaH reoMexpHHecKOMy 
Meciy TOHCK, flo KOXopoH onxH^ecKaa ;iJiHHa nyxH HHSKOKorepenxHoro onxHHecKoro 
HSJiyHCKHH, HanpaBJMeMoro na HccjieayeMbiJI o6teKx 11, hmccx OAHHaKOByio BCJiHTOHy 
npH pacnpocxpaHCHHH ox cooxBexcxsyioiimx conpracenHBix xohck na nosepxHocxH 39, 
pasHO yflajicHHMX ox oimraecKofi och ycxpOHcxsa, ne hmciox kphbhshbi. ITpH 
BbmojiHeHHH yKasaHHbix Btime ycjioBHH BsaHMHoro pacnojioxceHHH nepsoro 19 h 

BXOporO 20 JIHHSOBblX KOMnOHCHX OXCyiCXBHC KpHBH3HM yKasaHHOH JIHHHH HMCCX MCCXO 




• 
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npH pasMen^eHHH jiHHSOBoro KOMnoHeHia 19 he paccxoHHHH, ksk npaSimsmeisbno 
pasHOM ^OKycHOMy paccTOfflmo Fi droro KOMnoHetrra or noBepxHociH 39, Tax h hb 
paccTOflHHH GojibmeM kjih MeHbmeM ^icycHoro paccroHHHH Fi, or noBepxHoctH 39. 

Cnoco6 nojiyqeHHfl ii3o6pa^eHiiH oGMicra c noMombio ycrpoficiBa, crpyiaypHaA 
cxeMB KOToporo npHBe^ieHa Ha i^ht. 16, peajrasyexcH tbk ^e, kbk h c noMombio 
ycipoitCTBa no ^ht. 1. OrjraqHe aaKjnoiaeicfl jmnn b tom, hto HSMeneHHe pasHocTH 
onnnecKHX jsflm nyrefk xuiSL HHSKOKorepeHTHoro oimiHecKoro HSJiyneHiij]:, 
HanpaBjiHeMoro Ha HCCJie^eMuH oQ-bGKT 11, h HHSKOKorepeHiHoro oirraHecKoro 
H3Jiy^eHHH, HanpaBJiHeMoro no pe^epeHiHOMy nyra, ocymecTBjmoT nyreM HSMeHeHna 
onxHHecKofi othhw nyra jjflSi HusKOKorepeHTHoro onxuHecKoro HanyHemia ox 
noBepxHocTH nonepCHHoro cKaHHpoBaHHH 28, T,e. or xopua 17 AHcranbHoil hbcth 18 
OHTH^ecKoro BOJiOKHa 14, jio onTHHecKoS CHCTCMbi 15, T.e. no HCCJiej^yeMoro 
o6i>eKTa 11. npH 3TOM B peajmsauHH no ^ht. 17 yKasaHHoe HSMeHeHne pasHOCXH 
onTmecKHx jvmn nyrel! o6ecneHHBaeTCH nyrcM cooTBeicTByiomero nepeMemenHH 
AHcrajmHOH nacxH 18 onraHecKoro BOjioKna 14 c noMombio CKaHHpyiomero 
ycTpoHCTBa 10, a B peajmsaunH no $Hr, 18 - nyreM cooxBexcxByioniero nepeMemeniia 
sepKOJia 42 c noMombio CKannpyiomero ycxpoficxBa 10. Ha ^vsr. 17, 18 noKaaano, hto 
jiHHHH 43, cooTBexcxByiomaH reoMexpmecKOMy Meciy xohck, no Koxopbix onTHHecKan 
AJnma nyra HHSKOKorepeHXHoro onranecKoro HanyneHM, nanpaBjifleMoro na 
HCCJieayeMMH oGteicr 11, HMeex oflHHaKOByio sejiHHHHy npn pacnpocxpaHenHH ox 
cooxBexcxByioumx conp^eHHbix xohck na noBepxHocra 28 nonepennoro 
CKaHHpoBaHM, pasHO yAaJieHHMx ox onxinecKoii ocn ycxpoficxBa, ae hmciox kphbhshbi. 
ripn 3X0M npocxpaHCTBCHHoe nojioaceHne jihhhh 43, x.e. Mecxa ^oKycnpoBKH 
onxHHecKoro HSJiyHCHHH, coBna/iaex c npocxpaHcxBeHHtiM nojioJKeaHCM OKHa 
KorepeHiHOcra, xipmcM coBna^eHHe yKasaHHHx npocxpaHcxBCHKbix nojio»ceHHH 
coxpaHflercfl npn npoAOjn>HOM CKaHHpoBaHHH o6ieKxa 1 1. 

Ha ^HT. 20 npHBCAeH npHMep H3o5pa>KeHiM, nojiyneHHoro c noMOiubio 
paspaGoxaHHBix xexHHHecKHx pemeHHM, Koxopoe ne HCKa>KeHO b pe3yjn>xaxe a6eppauHH, 
B oxjiHHHe ox H3o6pa3iceHHa, nojiynaeMoro c noMombio nsBecxHMx xexHOTecKnx 
peuieHHH ($Hr. 19). 




OOPMVJIA H30BPETEHHa 



(L) CnocoS nojiyHeHHfl HsoSpa^eHHx o6i>eKTa, no KoxopoMy HHSKOKorepeHiHoe 
ommiecKoe HajiyHCHne HanpasjuaoT o^oiOBpeMemio Ha Hccne;iyeMi>iH oGteKT h no 
pe^epeHTHOMy onronecKOMy nyra, npn stom ynoMHHyroe onTHnecKoe HSjiyqeHHC 
HanpaBjMioT Ha HccjieAyeMuii o6i»eicr nepea onTHnecKyio CHcrcMy, KOTopaa 
oGecneHHBaex $oKycHpoBKy HH3KOKorepeHTHoro onTmecKoro HanyneHMH na 
Hccjie^iyeMOM 06'beicre, npH OAHoapeMeHHOM nonepe^HOM CKaHHpoBaHHH ynoMHHyroro 
oimnecKoro HajiyneHUH no noBepxHocrm, npH6jni3HTejn»Ho opxoroHajDbHOH 
HanpasjieHHio pacnpocrpaHeHH^ ynoMAHyroro oimnecKoro HSJiyneHHA, aaxeM 
CMeniHBaiOT oirmHecKoe HSJiynemie, BepHysmeecH ox HCCJie/Q^eMoro o6i»eKTa, h 
oimiHecKoe HanyneHHe, npomeAinee no pe^epeniHOMy omHHecKOMy nyra, h 
OTo6pa3KaK>T HHTeHCHBHOCTb onTHHecKoro H3jiyqeHHH, BepHysmerocH ox HCCJiejQreMoro 
od-bCKxa, Hcnojibsyfl axoro ommecKoe HSJiyneHHe, ssBjissameecsi pesyjmxaxoM 
yKasaHHoro CMeuieHnfl, 0TJIH9AK)II(HiiCa tcm, hto Koppeimipyiox CBJisaHHyH) c 
nonepeHHiiiM CKamipoBaHHeM aGeppamno oninqecKo^ ajihhki nyra HHSKOKorepeHXHoro 
onxuHecKoro HSJiyqeHHfl, nanpaBjifleMoro na HCCJie^yeMbiii o&bCKx, nyxeM oGecneHeHHfl 
nocTOAHCTBa BpeMeHH pacnpocxpaHeHHfl HHSKOKorepeexHoro oniHHecKoro H3JiyqeHHfi ox 
aajnaHHofi xohkh na noBepxHOCXH nonepeworo CKaHHpoBaHHfl js,o cooxBexcxByiome^ 
conpH»eHHoit xomkh b njiocKOCiH H3o6pa»ceHHs b npe^enax nojiH speHna. 

2. Cnoco6 nojiyneHHii H3o6pa»ceHiifl o6ieKxa no n. 1, OTJDPIAIOIipifiCil xcm, 
TO) fljM saAaHHbix Koopwnax na noBepxHocrra nonepeHHoro CKaHHposaHHfl 
jxonojiHHxejibHO ocyuxecxBjifliOT npo^ojiLHoe CKaHHpoBaHHe, ii3MeHm no saAaHHOMy 
saKony pasHOCxb oirmHecKHx ajihh nyxen ajw HHSKOKorepenxHoro onxHTOCKoro 
H3Jiy^eHHfl, HanpaBJiflCMoro na HCCJieflyeMbiii o6:beKx, h HHSKOKorepenxHoro 
oirranecKoro HSJiy^enHH, nanpaBaaeMoro no pe^epenxHOMy nyra, 

3. Cnoco6 nojiyneHHH H3o6pa»ceHHH o6teKxa no n. 2, OTJIHHAIOIL(HiiC-a xeM, 
Hxo pasHOCXb onxHHecKHX junm nyrefi ajm HHSKOKorepeHXHoro omirqecKoro HSJiyqeHiw, 
HanpaBjiHeMoro na HccjieflyeMBiil o6TieKx, h HHSKOKorepeHXHoro onxunecKoro 
HSJiyHeHHfl, HanpaBjiHCMoro no pe4)epeHXH0My nyra, hsmchhiox, no MeHbineH Mepe, Ha 

HeCKOJHiKO AeC«XKOB flUHH BOJIH HHSKOKOrepCHXHOrO OnXHHeCKOrO H3JiyHeHHJl. 

4. Cnoco6 nojiyqeHM H3o6pa»ceHHH o6i>eKxa no n. 2 Him no n. 3, 
OTJIKPIAIOmHfiCa xeM, To) HSMoneHHe pa3H0CXH onxHHecKHx ajihh nyrefi ajih 
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HH3KOKorepeHTHoro onTHHecKoro HSjryqeHM, nanpaBnaeMoro na HccjieayeMWH o6rbeKr, 
H HH3KOKorepeHTHoro oirraqecKoro rojiyHenHH, HanpasjifleMoro no pe^epeniHOMy nyra, 
ocymecTBjifflOT nyreM H3MeHeHHH onrmecKofi jumnbi nyra ota HKJKOKorepeHXHOro 
onxmecKoro HSjtyHeHHa or noBepxHOcm nonepcHHOro CKaHHpoBaHna m oirraiecKOH 
CHcreMw. 

5. Cnoco6 nojryqeHHH H3o6pa^eHHH oGBCKxa no n. 1 hjih no n. 2, hjdh no n. 3 Hjm 
no n. 4, OTJIHHAIOmHliCfl tbm, hto HCcntjsyemjM o6i»eK7x>M aBJwexcfl 6HOTKaHb 
xcHBoro opraHHSMa. 

6. Cnoco6 nojiy^eHna H3o6pa»ceHHH o6i.eKra no n. 5, 0TJIPPIAI01I(HKca leivi, 
WTO HCCJie;[Q^eM£iM oGibeicTOM aBjiflexcA BHyipeHHHH nojiocTb ^cuBoro opraHH3Ma. 

7. Cnoco6 oojiyHeHHH ii3o6pa»cemifl o6i>eKTa no n. 1 wm no n. 2, turn no n. 3, 
HHH no n. 4, Hjm no n. 5, hot no n. 6, OTJIKraAIOmnKC^ tcm, to) b KaHecrae 
ynoMflnryroro HHSKOKorepeHXHoro onTH^ecKoro mjiyHeiwi ncnoji&syiOT omiiqecKoe 
HsjiyqeHHe bhahmofo vum 6jiH»CHero HK wanasona jmaa Bomi, 



(^S^YcTpoftcTBo ana nojiyqeHHH nsoGpajKeHHH o6i»eKTa, co;iep»canxee omnqecKH 
CBAsaHHHe HCTOHHHK HHSKOKorepeHTHOFo oniHqecKoro HSJiyqeHHH, HHTep^epOMerp, h, 
no MeHLmefi Mcpe, o^hh ^TonpneMHSK, bbxxoa Koroporo CBisoaH c 6jiokom oGpaSoncn h 
HHOTKai^HH, npn 3tom HHTepi^epoMeip BKmonaer onniHecKH cBHsamaie 
CBeTopacu^emiTejib, HSMepnTejiBHoe h pe4>epeHTHoe njicHM, a H3MepHTejii>Hoe nueno 
CHaGHceno ycrpoitciBOM AocraBioa HHSKOKorepenTHOro onmiiecKoro mnyHomsR^ 
coAepKauaiM onimecKH cBflsanHue onnnecKoe bojiokho, pasMeuxennoe c 
BOSMo^ocTBK) npoxoxcfleHHfl Hepes nero HHSKOKorepenTHoro onrn^cKoro HajiyqeHHA 
OT npoKCHMajiBHoro KOHua ynoMflHyroro ycrpoficxBa jiiocTaBKH k ero OTcmnobHOMy 
KOHny, H onTHHecxyio cHcreMy, Koropaa o6ecneMHBaeT ^KycHpoBKy 
HHSKOKorepeHTHoro onroqecKoro HSJiyneHiM na HccneaycMOM odieiere h BRJUonaex, no 
MeHbmeM Mepe, nepBtrii jmnsoBMH KOMnoHenr c nojioxaiTejiBHOfi onrHqecKoit chjioh, a 
xaicMce CHcxeMy nonepenHoro CKaHnpoBamw HH3KOKorepeHTHoro onniHecKoro 
H3JiyqeHHfl, npn 3tom onxmecKoe bojiokho bxoott b coctob ynoMmyroii cncTeMbi 
nonepeHHoro cKaHHpoBaroM, xoTopaa BMnojineHa c bosmo^octbio nepeMemerow xopiia 
AHCxajibHOH HacTH onranecKoro BOJiOKHa no noBepxHOcra nonepe^Horo CKanHpoBamM b 
HanpaBjieHHH, npH6jra3HTejibHO nepnenziHKyjiHpHOM och onxHHecKoro BOJiOKaa, 
OTJIHraAIOmEECa xeM, hto ycTpo^ciBO flocxaBKH HH3KOKorepeHTHoro onraqecKoro 
HajiyqeHHfl BBmomieHO c bosmohchoctbio xoppeionHH CBflsanHoiS c nonepe^HBiM 
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cxaHHpoBaHHeM aeeppamffl oniOTecKOfi jsjimm H3MepHTejrbHoro luiena, npH 3tom 
ynoMHHyrafl oiraiqecKaH CHcreMa coflepOTu, no MeHBinefi Mepe, BTopofi jiinooBbiH 
KOMnoHCHT c nojio^KHxejibHofi oimnecKoa: CHjioit, ycxaHOBjieHHWH aa ynoMflHyrbiM 

nepSBlM JIHH30BBIM KOMDOHeHTOM. 

9. YcTpoMCTBo msi nojiyqeHM HsoGpaMceimH oeMKra no n. 8, 
OTJIHHAIOmEECJI tcm, too noBepxHOCTb nonepeHHoro CKamipoBaHM 
xapajcrepHayeTCU OTjiiiqHoit or nyjiH KpHBHSHOii. 

10. ycrpoHciBO AJia nony^emisi nsoSpa^eHM o6i>eKTa no n. 9, 
OTJnWAIOmEECa TCM, TO) ynoMHHyroe oirmHecKoe bojiokho BbmojnuieT ^jyHKumo 
ynpyroJi kohcojih h aaicpeiuieHO b onopHOM ajieMeirre, BxoAHmeM b cocTas ycipoifcTBa 
AOCTdBKH HHSKOKorepeHTHoro onrmecKoro mnyneHHA. 

11. ycipoiiCTBo OTH nojiyqeHHH HsoSpaHceHHH o&beKia no n. 8 huh no n. 9, hjih 
no n. 10, OTJIHraAIOmEECa xeM, hto nepBiofi h BTOpo@ jiHHSOBBie KOMnoHenrBi 
onnnecKOH CHcreMbi paaMentenu npnGjmsHTCjniHO KOH^KajibHO. 

12. ycrpoHCTBO am nojiyHenHa ii3o6pa»ceHHfl no n. 9 hjih no n. 10, 
OTJIHqAIOmEECJI TCM, hto nepsBiil jmnsoBbifi KOMnoneHT onnnecKOit chctcmbi 
pasMemeH na paccromHH, npH6jiH3HTenbHO pasnoM ^oKycHOHQ^ paccroHHHio aroro 
jiHHSOBoro KOMnoHenxa, ox noBepxHociH nonepennoro CKamipoBaHHH, a paccTOHHHe 
u&amy nepBMM h BTOpHM jiHH30BmiH KOMnoneHxaMH oniunecKoS CHcreMU OTjraHaeic^ 
OT paccTOffiiHfl, cooTBercTByioniero Kon^xajibHOMy pacnono3KeHHK> ynoMiiHyTux 
JIHH30BBIX KOMnoneHT onxHHecKOit CHcreMBi na senHHrniy 5i, CBHsaHnyio c ^OKycHBiM 
paccTOJiHHeM Fi nepsoro jiHHsoBoro KOMnoneHra oninqecKoii CHcxeMM h pa^^HycoM R 
KpHBHSHbi noBepxHOCTH nonepeHHOFo cKaHHpoBaHHa cooTHomenHeM: 

8is(Fi)2/R. 

13. VcTpoHCTBO AJM nojiyHeHHH H3o6pa^eHiifl no n. 9 hjih no n. 10, 
OTJnraAIOmEEC^ TCM, HTO nepBwfi jihhsobmh KOMnoHenr onxHHecKofi CHCTeMbi 
CMemen na paccroHHHe 82 ox nojio:»ceHHH, npn KotopoM paccTomHe ox aroro JiHHsoBoro 
KOMnoHCHTa ;^o noBepxHocxH nonepenHoro CKaHnpoBamifl npH6jiH3HTCjn>HO pasno 
4)OKycHOMy paccxommo axoro jniHSOBoro KOMnoHCHxa, a paccxomHe Mexc;Q(y nepBUM h 

BTOptIM JIHH30BLIMH KOMnOHCHTaMH OniHHeCKOfi CHCTCMbl OTJIHHaercB OX paCCTOJIHHA, 

cooTBercTByiomero KOH$oKajn>H0My pacnojio>KeHHK) ynoMrayrax jihhsobbix KOMnoneHX 
onxHHecKoii CHcreMBi na seJiHHHHy 63, oxipeaejifleMyio cooxHomeHHeM: 

83-(Fi)V(R+82). 




14. YcTpoilcTBo jxjiz nojiyqeHEiH H3o6pa^eHHH o6BeKTa no n. 8 mra no n. 9, hjih 
no n. 10, Hjm no n. 11, hjih no n. 12, hjih no n. 13, OTJEWAIOmEECa tcm, to) 
ycrpoHCTBO wcxaBKH HH3KOKorepemHoro onxHqecKoro HSJiyqenHa BBmojraeHO b bhac 

OnXOBOJIOKOHHOrO 30HAa. 

15. ycxpoHCTBO ;^jiu nojiyneRHfl H3o6pa3KeHHH oS-beicra no il 8 hjih no n. 9, hjih 
no n. 10, HJIH no n. 1 1, hjih no n. 12, hjih no n. 13, hjih no n. 14, OTJIUqAIOmEECH 
TCM, TO), no MCHbinefi Mepe, ooto h3 njieH HHTep4>epoMeTpa AonojiHHTejibHo cnaGMceHo 

yCXpOHCTBOM flJIH npOAOJUiHOFO CKaHHpOBaHHfl. 

16. ycxpoHCTBo fljifl nojiyneHHA H3o6paaceHH« oSieicra no n. 15, 
OTJUnAIOmEEC^ TCM, mo ycrpoHCXBO oth npo^ojiBHoro CKaHHpoBaHHH pa3MemeHO 
B HSMepHTCjibHOM jiRCHC HHTep4>epoMeTpa H BiiinojiHeHO o6ecneHHBaiomHM HSMeHeiiHe 
OHTHHecKoit AJiHHBi yqaciKa H3MepHTejibHoro njiena or noBepxHocm nonepenHoro 
cKaHHpoBaHHfl AO onrmecKoH CHcreMu. 

17. ycrpoiScTBO flJM nojiynemifl H3o6pa»ceHHfl odieicra no n. 16, 
OTJIHHATOlHEEC-a tcm, mo npn nojQ^eHHH H3o6pa»ceHHfl noAnoBepxHOCTHoS «iacTH 
Hccjie^yeMoro o&i»eKia KOd^^HiaieHT M yBejiH^enHA oirmqecKoft CHcreMu cB^aaH c 
noicaaaTOjieM Ni npejiOMjiCHHs HccjiejQreMoro o&beicTa cjiejt^mmHM oGpasoM: M = 1/ Ni. 

18. VcxpoiicTBO j^ji£ nojiyqeHHfl H3o6pa»ceHH5i oSieicra no n. 16, 
OTJIIWAK)lHEECa TCM, HTO npH nojiynenHH H3o6pa»ceHHji npo^Hjis HccjieAyeMoro 
o6i>eKTa K03<j^HUHeHT M yBejiHMeHHji oniiPiecKOil chctcmu CBA3aH c noKa3aTCJieM N2 
npejiOMJieHHfl cpew, conpHKacaiomeiiCii c noBepxHociBio HCCiie^eMoro o67E»eKxa, 
cjieflyiomHM o6pa30M: M = 1/ N2. 

' 19. VcrpoficTBO fljw nojiyneKHfl H3o6pa^eHHA oGibeicra no n. 15 hjih no n. 16, hjih 
no n. 17, hjih no n. 18, OTJnnAHDJUEECil tcm, mo ycrpoHCiBo oth npoAOJiBHoro 
CKaHHpoBaHHH pasMcmcHO BHyrpH ycTpoiiciBa wcrasKH HHSKOKorepeHXHoro 
onxHHecKoro HSJiyneHHa. 

20. VcTpoMCTBO fljifl nojiyHCKHfl H3o6pa^eHHfl o5ieKTa no n. 16 hjih no n. 17, hjih 
no n. 18, HJIH no n. 19, OTJUWAIOmEEC-a tcm, mto xopea flHciajiBHofi HacxH 
onTHHecKoro BOJiOKHa CHa6»ceH acecnco CKpeiuieHHofi c hhm mhkpojihh3oh. 



(^21?) VcxpoHCTBo jxocxaBKH HH3KOKorepeHTHoro onTHHecKoro H3JiyqeHHH, 
co;^ep5Kamee onmHecKH CBasanHLie onxHHecKoe bojiokho, pasMemeHHoe c 
BO3MOHCH0CTbio iipoxoMgieHHH Hcpes Hero HH3KOKorepeHTHoix) omnqecKoro HSJiyMemw 
ox npoKCHManbHoro Komia ycTpOHcrea jaocxaBKH k ero AHCxaiibHOMy Konujy, h 
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onTHHecKyK) cHcxeiviy, Koropaa odecneHHsaer ^OKycHpoBKy HHSKOKorepeHXHoro 
oniOTecKoro nanyqeHHH na HCCJie;(yeMOM ofoeicre h BKjnoHaer, no MCHBinefi Mepe, 
nepBbiH JIHH30BMH KOMnoHeHT c nojio^oiTejibHOH onTHHecKoft CHJioii, a taic^e chctomy 
nonepCTOoro CKaHHpoBaimfl HH3KOKorepeHTHoro onxHHecKoro HSJiyqcHHa, npH otom 
onTOHecKoe bojiokho bxo^^ht b cocraB ynoMHHyroH CHcrreMBi nonepeHHoro 
CKaHnpoBaHHa, Koropaa BwnojmeHa c bo3mohchocti»io nepeMemeHHH xopua AHcmjibHofi 
HacTH omnHecKoro BOJiOKna no noBepxHocra nonepenHoro CKanHposaHM b 
HanpaBjieHHH, npHSjmaHrejiBHO nepnenOTKyjuipHOM och onnrqecKoro BojioKna, 
OTJIHraAIOmEEC^ xeM, hto ynoMaHyraa onrmecKafl cHCxcMa sBinojiHeHa c 
B03Mo:icHocTbio KoppcKUim CBflsaHHofi c nonepeHHWM cKaKHpoBamieM aGeppamm 
onTHHecKOd AJiHHU nyxH HH3KOKorepeHTHoro onxHHecKoro H3jiyHeHHH, npoxo;wmero 
nepes ycTpoiiCTBO AOcraBKH, npH 3tom omsraecicaa CHCTOMa coflepacHT, no MeHbiueH 

Mepe, BTOpofi JIHHSOBBIli KOMnOHeHT C nOJUOXCHTejIBHOfi OnTHHeCKOif CHJIOii, KOTOpBlfi 

ycraHOBjieH aa ynoMAHyxbiM nepsuM xraHSOBBiM KOMnoHenroM. 

22. ycrpoficTBO AOCTaBKH Hii3KOKorepeHXHoro onrHHecKoro HajiyqeHiM no n, 21, 
OTJIPPIAIOmEECfl xeM, hto noBepxHocrb nonepennoro CKaHHpoBaHm 
xapaKTepHayerciE oxnuqnoi! ornyjifl KpHSHSHOil. 

23. YcipoiicrBO AocraBicH HH3KOKorepeHTHoro onmHecKoro HanyqennH no n. 22, 
OTJffiraAIOmEEC^ TBM, TO> ynoMflHyroe ommecKoe bojiokho BKmojuifler 4>yHKmiio 
ynpyrofi Koncojm h aaKpenneeo b onopnoM ajieMCHre, BxojoiflmeM b cociaB yoipoiSciBa 
flocxaBKH HHSKOKorepeHTuoro oninHecKoro HajiyqemiH. 

24. ycTpOHCTBo aocraBKH HHSKOKorepeHTHoro onxHRecKoro najiyqeHHa no n. 21 
HJiH no n. 22, hjih no a 23, OTJIHqAIOmEECa xeM, vro nepBwfi h Biopofi jranaoBMe 
KOMnoHCHra onTfPiecKOfi cHCxeMu pasMemeHbi npH6j(iH3HTejmHO KOH^OKajibHO. 

25. ycxpoiicTBO flocrasKH Hii3KOKorepeHTHoro omHHecKoro HSJiyqeHGur no n. 22 
Hjm no n. 23, OTJIHHAIOmEECa tcm, ^ro nepstiM jihhsobbiS KOMnonenr onrnHecKOH 
cHcxeMbi pasMemcH Ha paccxoHHHH, npH6jiH3HTejii>H0 pasHOM $OKycHOMy paccroaHHio 
3Toro jiHH30Boro KOMnoHeHxa, OT noBepxHOCTH nonepeHHOro CKaHHpoBaHHfl, a 
paccToaHHe Me^c^y nepBbiM h BToptiM jihhsobmmh KOMnoHeHxaMH onTHHecKoil chctcmi,! 
OTJiHHaeTCJi or paccxosHM, cooTBercTByiomero KOH^oicajiBHOMy pacnojio^enmo 
ynoMHHyrax jransoBbix KOMnoneHT onroHecKOi! chctcmh na BeiraroHy 5i, cBsisamr/io c 
^OKycHBiM paccTOHHHeM Fi nepBoro jmnsoBoro KOMnoneHra omnHecKOH CHcxeMbi h 
paflHycoM R kphbh3hi»i nosepxHocm nonepeHHoro CKaHHpoBaHHfl cooTHomeHHCM: 
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Sis(FO'/R- 

26. VcTpOHCTBo flocxaBKH HHSKOKorepeHTHOFO onTMHecKoro HSJiyneHHA no n. 22 
HJiH no n. 23, OTJUWAIOmEEC-a TeM, hto nepBwii jihhsobbiu KOMnoHenr oniHHecKoil 
CHcreMbi cMemen na paccroHHHe 82 or nojio^eHHfi, npH KoropoM pacciomiHe or axoro 
jiHHSOBoro KOMnoHCHTa AO noBepxHocTH nonepcHHOro cicaHHpOBaHiw npn6jTH3HTejiBHO 
paBHO $OKycHOMy paccTo^Hmo axoro jmnsoBoro KOMnoneHxa, a paccxomHe Me^cay 

nepBbIM H BTOpBIM JIHH30BbIMH KOMnOHeHTaMH OniHHeCKOJl CHCTeMbI OTJIHHaeTC^ OT 

paccTOHHHH, cooiBercTByiomero KOH^0Kajn>HOMy pacnojio^eHmo ynoMmyrux 
JIHH30BBIX KOMnoHeHT OHTHHecKou CHCTeMu Ha BejimHHy 83, onpeAejiseMyio 
cooTHoineHHCM: 

53S(F,)V(R + 62). 

27. YcTpoifCTBO AocraBKH HusKOKorepeHTHoro onTH^ecKoro nanyHCHHa no n. 21 
HJIH no n. 22, hjih no n. 23, kjih no n, 24, hjih no n, 25, hjih no n. 26, 
OTJIH^IAIOmEEC^ TBM, ^TO ycxpoficTBO ;iocTaBKH HHSKOKorepeHXHoro onxHqecKoro 
HSJiyHeHHff BBmojraeno b BHAe onroBOJxoKOHHoro son^a, npn 3tom onraqecKoe bojiokho, 
onTHHecKaa cHcreMa h cHCxeMa nonepennoro CKaHupoBannji HHSKOKorepeHiHoro 
omiiqecKOFO mnynemssL pasMemenu b npoTA^ceHHOM KOpnyce, CHa6»ceHH0M 

npo;[lOJIEHbIM CKB03HbIM OXBepCIHeM, B KOTOpOM B npOJJOJIBHOM HanpaBJICHHH pasMcnieHO 

ynoMjrayroe ontmecKoe bojiokho. 

28. VcipoilCTBO AOcraBKH HHSKOKorepeHXHOro omnqecKoro HSJiyneHHfl no n. 21 
HJIH no n. 22, hjih no n. 23, hjih no n. 24, hjih no n. 25, hjih no n. 26, hjih no n. 27, 
OTJUWAIOmEEC^ TeM, hto b6jih3h iijiqckocth H3o6pa3KeHHs Topua ji^icxajibHOH 
qacTH onTH^ecKoro bojiokhe pasMemeno Bjuxowoe okho ycxpoiiCTBa AOCTasKH 
HHSKOKorepeHTHoro onTHHecKoro najiyqeHHJi. 

29. ycxpofiCTBO AocraBKH HHSKOKorepeimioro omiiiiecKoro H3JiyHeHHfl no n. 28, 
OTJIHraAIOmEECil leM, hto ^ymopno B£ixoAHoro oraa ycTpoiicTBa AocxaBKH 
HHSKOKorepeHTHoro ontHHecKoro H3Jiy?eHHH BunojiHfleT BxopoS jiHHSOSBiii KOMnoHenr 
onrHHecKOH cHcreMU. 

30. ycipoMCTBo ;^ocTaBKH HHSKOKorepeHiHoro oniH^ecKoro HanyqemiH no n. 28 
HJIH no n. 29, OTJIIWAIOmEEC^ tcm, hto HopMajiB k Hapy^cHofi noBepxHOcxH 
BbDcojmoro OKHa ycTpoficTBa AocxaBKH HHSKOKorepeHTHoro omHHecKoro HSJiyneHHH 
opHeHTHpOBana no^ yrjioM k HanpasjieHHio na^eHKH HHSKOKorepeHTHoro onxHHecKoro 
HSJiyHeHHfl Ha ynoMaayiyio Hapy^oryio noBepxHocTb, npeBbimaK)mHM yroji 




• 
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pacxoOTMOCTH ynoMflHyroro HHSKOKorepeHraoro oimnecKoro HsuyqeHHH b Mecie ero 
nepeccHeHHH c ynoMnnyroH Hapy^cHod noBcpxHocTbio. 

31. ycrpoHCTBO flocxaBKH HTOKOKorepeHTHoro onTHHCCKoro HSJiyHCHHii no n. 30, 

OTJUnAIOmEECH TCM, HTO npH OaHOKOOpAHeaTHOH IipH6jlH^eHH0 JDCaeHHOH 

TpaeKTopnH nonepe^oro CKaHHpOBaimfl BTopoH jihhsobbih KOMnoHeirr CMemen b 
HanpaBJieHHH, oproroHajibHOM HanpaBJieHHK) nonepenHoro CKaHHposaHM, h b 
HanpaBJieHHH, oproroHajiBHOM HanpaajieHHio pacnpocTpaHCHHH HH3KOKorepeHTHoro 
oimnecKoro HajiyMemiH. 

32. VcrpoiiCTBO AOcxaBiCH HHSKOKorepeHTHoro onrmecKoro mjryHQmm no n. 21 
HJiH no n. 22, hjih no n. 23, Hjm no n. 24, hmh no n. 25, hjih no n. 26, n;ni no n. 27, no 28 
wm no n. 29, hjih no n. 30, unn no n, 31, OTJIIWAIOmEECJI tcm, hto oho 
iaonomnsxejOiHO CHa6»ceHO ycTpoHcrsoM ffflK npo^ojibHoro CKannpoBaHHA, 
BBinojnieHHUM b Bivte ycipofiCTBa mssi HSMeHeHHsr oirniHecKOH jxxihh£i nym 
HHSKOKorepeHiHoro onnnecKoro HSJiy^einifl or noBepxHOCiu nonepeworo 
cKaHnpoBEHHs ffQ oniHixecKOtl CHcreMbi. 

33. YcrpoficTBo ajm nojij^ennR H3o6pa^eHH5i odBeicra no n. 32, 
OTJDWAIOmEEC^I tcm, hto npn nonyqemiH ii3o6pa»ceHH5i noAnoBepxHociHOii nacm 
Hccjiej^yeMoro o&beKia KOd^^HuneHT M yBejnwemM onmHecKoil chctcmm CB^san c 
noKasaxejieM Ni npenoMjieHHs HCCjie;Q^eMoro oGieiaa cjieAyionmM o6pa30M: M 1/ Ni. 

34. ycipofiCTBo flJM noJiyneHHii H3o6pa»ceHHfl oGieicra no n. 32, 
OTJDPIAIOmEEC^ TCM, to> npn nojiyneHun H3o6pa»eHHfl npo^HJis HCCJie;o^eMOFo 
o6i>eKTa K03i^$HmieHT M yBenH<ieHHH onrmecKofi chctcmw cBfisan c noKaaaxejieM N2 
npejiOMJieHHfl cpe^i, conpmcacaionieMcji c noBepxHocTBio HCCjie;iyeMoro o6:beKxa, 
cnesyjoumM o6pa30M: M = 1/ N2. 

35. ycxpoitCTBo OTcraBKH HHSKOKorepeHTnoro oniHWCKoro HSJij^cHiifl no n. 21 
HJIH no n. 22, hjih no n. 23, mra no n. 24, hjih no n. 25, hjih no n. 26, hjih no n. 27, no 28 
HJIH no n. 29, hjih no n. 30, hjih no n. 31, hjih no n. 32, hjih no n. 33, hjih no n. 34, 
OTIfflRAIOmEEC^ TCM, hto ropeu ztHcrajiBHOH Hacra onrHHCCKoro BOJiOKna CHa6»ceH 
3KecTKO cKpenjieHHOH c hhm mhkpojihhsoh. 




CnOCOB nOJiyqEHHH H30BPAaCEHH>[ 
OBIEKTA, yCTPOHCTBO JVUIETO 
OCymECTBJIEHIW H yCTPOfiCTBO 
flOCTABKH HH3KOKOrEPEHTHOrO 

oirraqECKoro HajiyqEHHa 
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PEOEPAT 
K aajSBKe he H3o6peTeHiie 

"cnocoB noJiyqEHna hsobpaskehim obiekta, ycTPOficmo fljia eto 

OCymECTBJIEHHa H yCTPOaCTBO flOCTABKH HH3KOKOrEPEHTHOrO 
OnTOTECKOrO HSJIYHEHIW' 

Pa3pa6oTaHBi cnoQo6 nojqrqeHHfl laoSpscmHrn o6i»eKra h ycipoacTBO ajw ero 
ocymecTBjieHHH, a laiaice ycrpoHciBO AOCTaBKH onxHraecKoro HHSKOKorepeHTHoro 
HSJiynemifl, Koropue Moryx 61m HcnojmsoRaHu oth nojiyneKHH H3o6pa>KeHHfl 06'beKTa c 
noMOim>K> oirnnecKoro HH3KOKorepeHTHoro mnynemiK npn warHOCTHKe coctojuoih 
otnejiBHBix opraHOB n CHcreM qenoseKa i/i v/vo hjih in vitro, a TaK»ce b TOXHmecKog 
flHarHocTHKe, nanpuMep, ajw KOHrpojia TexHononnecKHx npoueccoB. Pa3pa6oTaHHue 
TexHOTecKHe pemeHiM noBBOJMioT ^opMHpOBaTB HeiiCKa»ceHHoe, luiocKoe H3o6pa»ceHHe 
njiocKoro o5i>eKTa HCCJiewBanHH h xapaKrepHsyKyrcx bucokhm nonepeHHbiM 
paaperneHHCM. 3to jiocTHraexca tcm, mto npH nojiyHeHHH M3o6pa^eHiifl o&b&cm 
o6ecneHeHO nocroHHCXBO BpeMem pacnpocxpaHeHiw HHSKOKorepeHiHoro oniHqecKoro 
rojiyqeHHH ox aajxaHHOH ToqKH Ha noBepxHocra nonepcTOoro cKaHnpoBaHHa, 
npocxpaHCTBeHHoe nojiOHCCHHe Koxopofii cooTBercxByex npocxpaHcxseHHOMy nojiojKeHHio 
xopqa flHcxaflbHOH ^acxH onxHHecKoro BOJiOKHa, 40 cooxBexcxsyiomeH conpHaceHHoii 
TOTOS B njiocKocxH HSoGpa^eHHs B npe;iejiax nojiH apeinw. 3to o6ecneHHBaex 
KoppeKUHK) CBssaHHOH c nonepeHHBiM CKaHHpoBaHHCM a6eppaimH onxwHecKOM /uihhbi 
nyxH HH3KOKorepeHXHoro onxmecKoro HSJiyqeHUH, nanpaBJMeMoro na HccjieAyeMBiii 
o5:LeKx, h i^ocxHraercji BunojiHeHHeM on-ranecKOH CHcnreMu b Bi^ne, no MeHbineii Mepe, 
flsyx, pa3Meiij(eHHux npadmsssmnbHo KOH^^OKajibHO, jzhhsobmx KOMnoneHx c 
nojioHCHxejiBHoii onxHHecKOfi ciuiofi. CoBMecTHan peanHsamifl yicasaHHoro nocioAHcxBa 
BpeMeHH pacnpocTpaHeiffifl miSKOKorepeHXHoro oiimqecKoro HSJiyqeHHn h npo;^ojiBHOFo 
CKaHHpoBaims nyxcM lOMeHenra onxinecKOii othhm nyra njisi HH3KOKorepeHXHoro 
oniHHecKoro HSJiy^eHiiH ox noBepxHOCxn nonepenHoro CKaHHpOBaHHH ro onxHHecKOH 
CHCTCMBi, a CJieAOBaxejiBHO, h ao ucx^Jie^cMoro o6ieKxa, nosBOjiaex coBMecxirn> 
nojioHceHHe Mecxa ^KycHpoBioa HHSKOKorepeHXHoro onxinecKoro HSjiyqeHHA h 
nojio^KCHHe OKHa KorepeHiHocxH, h, cjienoBaxeJibHO, OAHOBpeMCHHoe hx nepeMcmeHHC 
6e3 HcnoJiBSOBaHUH AonojraHxejiBHLix CHHxpoHHSHaHpyioiipix ycxpooScxB. 
3c, 32 3. n. ^-jiu, 20 hjui. 
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